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ypok i. 


1.1. HanpaBneHMH b TecTupoBaHMM. Kyfla pa3BMBaTbca? 

Ha ceroflHa QA, Hapaqy c pa3pa6oTKOH — Beqyiqee HanpaBneHne b IT-HHqycTpHH. 
Mano kto 3aqyMbiBaeTca o tom, hto nio6aa nporpaMMa npoxoqm nepe3 TecTnpoBiqHKOB. 
flawe y TaKoro rnraHTa, KaK Microsoft, Ha 1000 CTpoK cbiporo Koqa npnxoqHTCH ot 10 qo 20 
oluh6ok. 1/1 TonbKO 6naroqapa 3cj)cj3eKTHBHOH pa6oie QA, nonb30BaTenn nonynaioT 
KanecTBeHHbiPi npoqyKT. 

HaBbiKH, Heo6xoqnMbie qrm TecTHpoBaHHa - nio6o3HaTenbHOCTb, BHHMaHHe k 
qeTanaM, cnoco6Hocib CMOTpeTb Ha o6iqyio KapTHHy. HoBOHcneneHHbiH TecTHpoBiqHK 
qon>KeH o6riaqaTb He ToribKO wryHHM wenaHHeM 6biTb TecTHpoBiqHKOM, ho h qon>KeH 
npno6pecTH npaKTi/inecKH c Hyna Bee Te HaBbiKH, KOTopbie Heo6xoqnMO HMeTb. 

Bee HaBbiKH TecTHpoBiqHKa mo>kho co6paTb b KapTy. LjeHTp KapTbi npeqcTaBrmeT co6oh 
Ha6op Tex OCHOBHbIX HaBbIKOB, B KOTOpbIX Ka>KqblH TeCTHpOBiqHK qon>KeH HMeTb XOT8 6bl 
6a30Bbie 3H3HH51. Ot qeHTpa pacxoqaTca neTbipe KBaqpaHTa. 3th KBaqpaHTbi onpeqenaioT 
HanpaBfieHHH, KOTopbie b 6yqyiqeM TecTHpoBiqHK MO>KeT B3flTb 3a cneqnanH3aqHio. 
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IlyTeM ABHoro npocMOTpa Ha6opa ocHOBHbix HaBbiKOB, jamx KaK 
uccneflOBaTenbCKoe TecTupoBaHne, MeTOflUKH ncnbuaHnw, npo6neMa OTHeTHOCTU, napHoe 
TecTHpoBaHne, aBTOMaTH3api/m TecmpoBaHi/in, HaMepeHHaa npaKTHKa, npeflociaBneHi/ie 
o6paTHOi/i CB5R3H n ,qp., 3to ciaHOBmcn HaMHoro npome ,qrm Teciepa ,qrm onpefleneHna 
Toro Ha neM oh .qonweH cocpeflOTOHMTbcn. OneHb b3>kho, HTo6bi ocHOBHbie HaBbiKH 6binn 
H3yneHbi, OTToneHbi Ha npaKTHKe, npex<fle neM .qyMaTb o cnepnann3npoBaHHbix HaBbiKax. 
3ia cxeMa ncnonb3yeicn b nwHHbix 6ece,qax no pa3Bmwo Mewfly TeciepaMH h hx 
pyKOBOflHTeneM, HTo6bi noMOHb Haw™ mm cnnbHbie m cna6bie CTopoHbi h ccfcopMMpoBaTb 
penb ,qnn flanbHeMiuero o6yneHna. 

PeKOMeHflOBaHHbie CTaTbM: 

Testing: An Obvious Career Choice 

Testing Your Career Path 

1 . 2 . BBefleHHe b TecTupoBaHne (ocHOBHbie noi-mTi/m) m 
pa3pa6oTKy no (QA/QC) 

TecTMpoBaHMe nporpaMMHoro o6ecneHeHMfl — npoBepKa cooTBeTCTBMn Me>Kfly 
peanbHbiM h owMflaeMbiM noBefleHMeM nporpaMMbi, ocymecTBnneMan Ha kohomhom Ha6ope 
TecTOB, Bbi6paHHOM onpe,qeneHHbiM o6pa30M. B 6onee umpoKOM CMbicne, TecTi/ipoBaHHe 
— 3T0 OflHa M3 TeXHHK KOHTpOfm KaHeCTBa, BKniOHaKDLUaa B ce6n 3KTMBH0CTM no 
nnaHi/ipoBaHHKD pa6oi (Test Management), npoeKTMpoBaHMio TecTOB (Test Design), 
BbinonHeHHKD TecTHpoBaHHn (Test Execution) m aHann3y nonyneHHbix pe3yribTaTOB (Test 
Analysis). 

TecTHpoBaHHe - sto npopecc MccneflOBaHMn, HcnbiTaHHn nporpaMMHoro npoflyicra, 
HMeKDLUHH flBe pa3nnHHbie genu: 

• npofleMOHCTpnpoBaTb pa3pa6oTHHKaM m 3aKa3HHKaM, hto nporpaMMa 
cooTBeTCTByeT Tpe6oBaHM3M h o6naflaeT onpefleneHHbiM ypoBHeM KanecTBa; 

• BbinBHTb cmyapHH, b KOTopbix noBefleHHe nporpaMMbi flBnneicn HenpaBHnbHbiM, 
He>KenaTeribHbiM nan He cooTBeTCTByioLUMM cnepnc|3HKai4Hn. 


KnioneBoe cnoBO b TecTMpoBaHMM fla m b pa3pa6oTKe 110 b penoM - KanecTBO. CTaHflapT 
ISO/IEC 25010:2011 onpeflenneT KanecTBO nporpaMMHoro o6ecneHeHnn KaK cieneHb 
yflOBneTBopeHHn CMCTeMoi/i 3anBneHHbix h noflpa3yMeBaeMbix noTpe6HocieM pa3nnHHbix 




3anHTepecoBaHHbix ctopoh. B cootbotctbhh co CTaHflapTOM MOflenb KanecTBa npoflyKTa 
BKnioHaeT BoceMb xapaKTepucTUK: 

• cjDyHKpHOHanbHaa npi/iroflHOCTb; 

• ypoBeHb npon3BO,qnTenbHOCTM; 

• COBMeCTHMOCTb; 

• yqo6cTBO nonb30BaHna; 

• Hafle>KHOCTb; 

• 3aLL|MLHeHHOCTb; 

• conpoBo^flaeMoeTb; 

• nepeHOCMMOCTb (Mo6nnbHOCTb). 


CociaB n co,qep>KaHne flOKyivieHTapMH, conyTCTByioLflei/i npopeccy TecTi/ipoBaHi/m, 
onpe,qenaeTca CTaHflapTOM IEEE 829-2008 IEEE Standard for Software and System Test 
Documentation. 

Ho, k coxoneHUKD, flawe oneHb nonHoe n no,qpo6Hoe TecTupoBaHne He MoweT 
rapaHTHpoBaTb OTcyTCTBHe oluh6ok b nporpaMMHOM npoflyKTe. 

“TecTMpoBaHHe nporpaMM MO>KeT cny>KHTb flOKa3aTenbCTBOM Hani/iHHSR ollih6ok, 

ho HHKonqa He flOKaweT hx OTcyTCTBi/ie!” 3fl. flei/iKCTpa, 1972 r. 

HeB03M0>KH0 OTbicxaTb a6comoTHO Bee ollih6kh b nporpaMMHOM npoflyKTe. Oluh6km 
ocTaKDTca Bcerfla. llocTpoeHHe HcnepnbiBaioLflero BxoflHoro TecTa HeB03M0>KH0. 1/lHbiMH 
cnoBaMH, HeB03M0>KH0 nonHOCTbho npoTecTi/ipoBaTb nporpaMMy: fla>Ke flrm caMoi/i 
npocTeHLuei/i nporpaMMbi sto 3ai/iMeT 6onbLuoe KoriMHecTBO BpeMeHH, KOTopoe HHKorfla He 
6yfleT BocnonHeHO Bbirofloi/i ot npon3BOflCTBa «nfleanbHO OTTecTnpoBaHHOi/i» nporpaMMbi. 
CneflyeT CTpeMHTbca k 100% noKpbiTHio TecTaMi/i, ho ycnoBi/m fli/maMHHHoro pbiHKa nacTO 
3acTaBn?tKDT yMeHbiuaTb BpeMa Ha pa3pa6oTKy h TecTHpoBaHHe b nonb3y yMeHbiueHH?! 
CpOKOBHCTOHMOCTMpa3pa60TKH. 

TecTHpoBaHHe npoHH3biBaeT Becb >KH3HeHHbiM ahkti 110, Hani/maa ot npoeKTnpoBaHi/m h 
3aKaHHHBaa HeonpefleneHHO flonrHM aTanoM 3KcnnyaTaflnn. 3th pa6oTbi HanpaMyio 
CB33aHbi c 3aflanaMM ynpaBneHi/m Tpe6oBaHi/mMH h M3MeHeHi/mMH, Beflb penbio 



TecTHpoBaHHfl ABrmeTca KaK pa3 B03M0>KH0CTb y6e,qi/iTbCfl b cootb6tctbhh nporpaMM 
3aaBneHHbiM Tpe6oBaHnaM. 

TecTupoBaHne — npopecc nowaroBbiH, 3 to nnaHOBan h ynopflfloneHHan flenTenbHOCTb. 
3 tot MOMem oneHb Ba>KeH, nocKonbKy b ycnoBHnx 3aHacTyio oneHb orpaHHHeHHoro 
BpeMeHH, BbifleneHHoro Ha pa3pa6oTKy h TecTHpoBaHHe, xoponio npo,qyMaHHbiH h 
CHdeMaTHHecKHH noflxofl 6bicipee npHBOflHT k o6Hapy>KeHHK> nporpaMMHbix ollih6ok, neM 
nnoxo cnnaHHpoBaHHoe TecTHpoBaHHe, npoBOflHMoe b cneniKe. 


Una noBbiLueHi/i5i nponvKTHBHOCTH Heo6xonnMO npHnepwHBaTbcn cnenvtomero nnaHa: 

• YBenHHHTb BepoaTHOCTb o6Hapy>KeHna 6aroB, Bbi6paB Te MOflynn h c(3yHKi4Hn, 
BepoaTHOCTb noaBneHHa 6aroB b KOTopbix BenHKa; 

• Co3,qaTb TecTbi, KOTopbie MoryT 6biTb ncnonb30BaHbi noBTopHo; 

• 3cf)cf3eKTHBHO ncnonb30BaTb pecypcbi; 

• BnoKHTbca b paMKH, npe,qycMOTpeHHbie rpacjDHKOM h 6K>fl>KeTOM npoeKTa; 

• flonyHHTb Ha Bbixofle KanecTBeHHbiH npo,qyKT. 


ripM M3yneHHn xypca nacTO 6y,qyT BCTpenaTbcn flBa noHATHn Quality Assurance 
(o6ecneHeHne KanecTBa) h Quality Control (Testing) (KOHTponb KanecTBa, TecTHpoBaHHe). 
3th noHATHn HacTO nyTaioT, ho cneflyeT noMHHTb, hto pa3HHpa Mewfly hhmh flOBonbHO 
6onbwan, nocKonbKy QC nBnneTcn numb He6onbwoH nacTbio QA: 

Quality Control - 3to opeHKa KanecTBa npoflyKTa b KOHKpeTHbin momght BpeMeHH, Ha 
pa3Hbix CTaflnnx ero pa3pa6oTKH, nnn >xe flpyrHMH cnoBaMH - opeHKa npoMewyTOHHbix h 
KOHeHHbix pe3ynbTaTOB pa6oTbi. 3to npopecc HaxowfleHHn omn6oK b npoflyKTe c penbio hx 
nocneflyKDinero HcnpaBneHHn. 

Quality Assurance - sto npeBeHTHBHbin (npeflynpexKflatoinHH) npopecc, 3aflaneH KOToporo 
nBnneTcn o6ecneHeHHe KanecTBa npoflyKTa b 6yflymeM. QA OTBenaeT 3a KanecTBO 
npopeccoB, KOTopbie b cbokd onepeflb npHMeHmoTcn flnn co3flaHHn npoflyKTOB. 


TaKHM o6pa30M, TecTHpoBaHHe, xax opeHKa KanecTBa (QC), nBnneTcn 
nnmb nacTbio noHSTHn o6ecneHeHHn KanecTBa (QA). 



QA b cbokd onepeflb BBrmeTca aneivieHTOM penonxi/i ynpaBneHi/m KanecTBOM (Quality 
Management - QM). 

llpHBefleM npuMepbi HeKOTopbix npopeccoB ynpaBneHna KanecTBOM: 

• nnam/ipoBaHHfl xanecTBa - o xanecTBe npopyKTa, ycnyr Hani/iHaioT pyMaTb c caMoro 
Hanana. OnpepermioTcsR npopeccbi, MeTO,qonornn, CTaHflapTbi, Kpmepnn npneMKH, 
KompaKTHbie o6a3aTenbCTBa, peneBaa cpepa c|DyHKpi/ioHi/ipoBaHi/m npopyxTa n T.p 

• 06ecneHeHMa xanecTBa - OTBenaeT 3a xanecTBO npopeccoB n hx npi/iMeHem/ie 

• KoHTponb KanecTBa - TexHUKH KOHTporm xanecTBa apTecf)aKTOB (npopyKTOB) 

• YnyHiueHi/m xanecTBa - nocToaHHbie, n3MepnMbie ynyHiueHi/m npopeccoB c penbio 
coKpaipeHi/m pacxoflOB (fleHbrn, BpeMH, MaTepi/ianbi), onTHMM3apnn pa6oTbi, 
ynyHLueHi/m xanecTBa npopyKTa n T.n 

1.3. ripoeKTHaa .qoKyMeHTauMfl 

3aneM Hy>KHa npoexTHaa flOKyMeHTapua b I/IT? flna CHH>KeHM?i puckob 3aKa3HHKa n 
1/lcnoriHHTena. 1/lcnojiHHTenK) npoeKTHaa floxyMeHTapi/m Heo6xo,qnMa pna BepeHi/m 
npoeKTa - ynpaBnem/m o6beMaMW, cpoxaMW, cjDMHaHcaMU, KanecTBOM. 3aKa3HMKy Hani/ini/ie 
npoeKTHoPi flOKyMemapnn noMO>KeT opeHWTb xanecTBO pa6oT n oipyTUMO ynyHiiim 
flafibHePiiiiyio axcnnyaTapmo peiueHi/m. 

Maine Bcero sto Taxue noKVMeHTbi: 

• TexHimecKoe 3aflaHMe. floxyMeHT, b kotopom 3aKa3HHK onucbiBaeT hto oh xoneT 
yBMfleTb b pe3ynbTaTe. Ha npaKTi/ixe, 1/lcnonHi/rrenb MO>KeT h ponweH npi/iHHMaTb 
ynacTHe b pa3pa6oTKe T3 w noMoraTb 3aKa3HHKy pa3o6paTbca b TOHKoermx 
npoflyKTa, Beflb coBceM He npocTO onncaTb to, hto eipe He ncnonb3yeTca. Taxi/iM 
o6pa30M, pa6oTa h comacoBaHi/ie T3 MoryT pacTHHyTbca, ho sto nyHiue, neM CTapT 
c HexoppeKTHbiM T3. 

• BbicoKoypoBHeBbiii flM3aMH (High-Level Design) onucbiBaeT npepnaraeMoe 
pemeHHe Ha ypoBHe apxwTeKTypbi, He BpaBaacb b noflpo6HOCTH cnepnc(DHKapnH, 
KOHcj3nrypapni?i m T.n. BepHO 6yqeT paTb onpepeneHHe HLD xax KOHuenTV . 

• Hki3KoypoBHeBbm flM3aMH (Low-Level Design). 3tot poxyMeHT noneiviy-TO 
Bbi3biBaeT MHoro cnopoB OTHoewTenbHO CBoero copepwaHi/m, MHome roBopaT o tom 
hto kohcJdm™ Hy>KHO onncbiBaTb b Implementation Plan, a CKa>Ky Tax - 3aBH0HT ot 
npoeKTa. 




• Cnei4nc|3m<ai4mi KOMnoHeHTOB. 3 to noHi/iMaeTca KaK KOMMepnecKoe 
npe,qno>KeHne, n coBepiueHHO BepHO. HO He jihluhhm 6yqeT npnno>KHTb datasheets 
k KI1, ecrin y KrmeHTa B03HHKHyT Bonpocbi, oh MoweT 6bicTpo HaPi™ Ha hhx OTBeTbi, 
HTO XOpOLLIO. 

• rinaH n pe3ynbTaTbi ayflMTa (Site Survey). 3to Boo6meM-TO flBa “3epKanbHbix” 
floxyMeHTa, ho Ha npaKTHKe b IlnaHe Bbi He CMO>KeTe ynecTb 100% o6beM, noaTOMy 
nonyneHHbie pe3ynbTaTbi MoryT H3MeHHTb H3HananbHbiPi nnaH. 

• rinaH BbinonHeHMH pa6oT (Project Plan). He coBceM flOKyivieHT, cxopee 3Tan. 

• TecTOBan flOKyMeHTaLtim (o HePi no,qpo6Hee .qanee) 

• 3KcnnyaTai4kioHHan flOKyMeHTaLtkin. 3 tot flOKyMeHT 6yqeT KpaPrne none3eH eonn 
Bbi OKa3biBaeie nocT-noApep>KKy npoeKTa, a ,qrm coTpyflHHKOB 3aKa3HHKa CHdeMa 
HOBa h pa6oTa c HePi Bbi3biBaeT mhoto oflHOTHnHbix BonpocoB. 

1/IT ,qon>KHO 6biTb eflHHbiM opraHH3MOM, h HHTerpapHa flon>KHa yHHTbiBaTbca c Hanana h ,qo 
KOHpa npoeKTa. KoHKpeTHbie Bei±(M no MHTerpapi/iw 3aBHcaT ot KOHKpeTHoPi ci/rryapm/i, h 
Bbi,qennTb 3Ty TeMy b OTflenbHbiPi flOKyivieHT He nonyHi/rrca b 6onbLUHHCTBe cnynaeB. 
YnHTbiBaPiTe HHTerpapmo npoeKTa c cymecTByKDinHMH CHCTeMaMH Be3,qe r,qe TonbKO sto 
B03M0>KH0 - 3THM Bbi CHH3HTe pHCKH H nOBblCHTe KOHeHHyiO yflOBneTBOpeHHOCTb 

3aKa3HHKa. 


1.4. TecTOBaa flOKyivieHTam/m 

Bo BpeMa npoBe,qeHH?i TecTHpoBaHHa co3,qaeTC?i h ncnonb3yeica onpe,qeneHHoe 
KonHHecTBO TecTOBbix apTecjDaKTOB (floxyivieHTbi, MO,qenn m T.fl.). Han6onee 
pacnpocTpaHeHHbiMH TecTOBbiMH apTecfcaKTaMH aBrmioTCfl: Test Plan, Test Strategy, Check 
List, Test Case, Test Suite, Test Report, RTM, Test Data. 


TecT rinaH / IlnaH TecTi/ipoBaHi/m (Test Plan) - sto flOKyivieHT, onucbiBaioLflwPi 
Becb oOteivi pa6oT no TecTwpoBaHi/iio, Hani/maa c onncaHi/m TecTi/ipyeMbix o6beKTOB, 
CTpaTerHH, pacni/icaHi/m, KpmepHeB Hanana h OKOHHaHi/m TecTHpoBaHHa, flo Heo6xoflHMoro 
b npopecce pa6oTbi o6opy,qoBaHi/m, cnefli/ianbHbix 3HaHnPi, a Taioxe opeHKH phckob c 
B api/iaHTaMH hx pa3pemeHna. 


flOKyMeHT flon>KeH KaK MHHHMyM OTBenaTb Ha cneflytoifli/ie Bonpocbi: 


• 4mo Hado mecmupoeamb (c^teicr TecTnpoBam/m: cucTeMa, npnnoweHHe, 
o6opy,qoBaHne) 

• 4 mo 6ydeme mecmupoeamb (cnucoK ctDyHKpui/i n KOMnoHeHT TecTHpyeMOH cucieMbi) 

• KaK 6ydeme mecmupoeamb (cTpaTen/m TecTupoBaHna - BHflbi TecTHpoBaHHn n nx 
npuMeHeHne no OTHOLueHHio k TecTupyeMOMy oeteKTy) 

• mecmoebie OKpyxeHUfl, Ha KOTopbix Heo6xo,qHMO npoBepmb nporpaMMHbiH npoflyKT 

• Kosda Gydeme mecmupoeamb (nocneflOBaTenbHOCTb npoBe,qeHnn pa6oi: 
no,qroTOBKa, TecTHpoBaHi/ie, aHann3 pe3ynbTaTOB, yneT 3aBHCHMOCTeH TecTOBbix 
aKTHBHOCTew ot 3a,qaH pa3pa6oTKH h CMe>KHbix rpynn) 


Ecnn b BaiueH KoivmaHHH cnownncn cfropManbHbm npoLjecc, b TecT-nnaHe Taioxe 6yqyT 
yMecTHbi: 

• nepeneHb cornacoBbiBatoinHX nnp 

• npHHmbie CTaHflapTbi h Lua6noHbi 

• KpmepHH Hanana TecTMpoBaHHn: 

o roTOBHOCTb TecTOBoPi nnaTc(3opMbi (TecTOBoro cieHfla) 
o 3aKOHHeHHOCTb pa3pa6oTKH Tpe6yeMoro cjDyHKpnoHana 
o HanHHHe BcePt Heo6xoflHMOH flOKyMeHTapHH 

• KpmepHH OKOHHaHHn TecTHpoBaHHn: pe3ynbTaTbi TecTHpoBaHHH y,qoBneTBopnioT 
KpHTepnnM KanecTBa npoflyKTa: 

o Tpe6oBaHHn k KoriHHecTBy OTKpbiTbix 6aroB BbinonHeHbi 

o Bbi,qep>KKa onpe,qeneHHoro nepnofla 6e3 H3MeHeHHn ncxoflHoro KOfla 
npnno>KeHHn Code Freeze (CF) 

o Bbi,qep>KKa onpe,qeneHHoro nepnofla 6e3 OTKpbiTnn HOBbix 6aroB Zero Bug 
Bounce (ZBB) 


PeKOMeHflaLiMM no HanMcaHMto TecT rinaHa: Kawflan MeTOflonornn nnn npopecc 
nbiTaeTcn HaB83aTb HaM cboh cfcopMaTbi ocjDopMneHHa nnaHOB TecinpoBaHnn. ripeflnaraio, 
KaK npHMep, Lua6noHbi TecT nnaHOB ot RUP (Rational Unified Process - h CTaHflapT Test 
Plan Template IEEE 829 

TaioKe peKOMeHflyio H3yHHTb CTaTbio: TecT-nnaH Ha ohhv CTpaHHUv 






CTpaTeriifl TecTkipoBaHkm (Test Strategy) 

Pa3nnHne 3a,qaH h penei/i TecTupoBaHna Ha npcrraweHi/m >KH3HeHHoro u,mna npoflyKTa 
npi/iBOflHT k Heo6xo,qnMOCTM pa3pa6aTbiBaTb h peann30BbiBaTb pa3JiHHHbie CTpaTerHH 
TecTHpoBaHHa. CTpaTen/m TecTHpoBaHHa — sto nnaH npoBefleHHfl pa6oT no TecTi/ipoBaHi/uo 
CHCTeMbi hhm ee MOflyrm, yHHTbiBaioLUHH cnepncjDHKy cjDyHKpHOHanbHOCTH h 3aBH0HM0CTH c 
ApyrHMH KOMnoHeHTaMH CHCTeMbi h nnaTcjDopMbi. 

Ka>K,qan TaKafl CTpaTen/m onpeflermeT: 

• mepapHH, Ha KOTopbix ncnonb3yioTcn CTpaTen/m TecTHpoBaHHn h penn 
TecTHpoBaHHfl Ha Ka>KflOH mepapHM; 

• CTaflHH TecTHpoBaHHn flna Ka>KflOH mepapHM; 

• KpmepHH ycneniHoro 3aBepujeHnn TecTHpoBaHHn; 

• THnbi ncnonb3yeMbix TecTOB; 

• Ha6op MeTOflOB h HHCTpyMeHTanbHbix cpefldB, Heo6xoflHMbix ,qrm npoBe,qeHna 
TecTHpoBaHHn h opeHKH KanecTBa; 

• Kpmepi/iH opeHKH TecTOB. 

CTpaTerHH TecTHpoBaHHa ,qon>KHbi pa3pa6aTbiBaTbca Ha aTane nnaHHpoBaHHn 
TeCTHpOBaHHa. 


HeK JImct (Check List) - oahh H3 cfDyHflaivieHTanbHbix HHCTpyMeHTOB 
TecTHpoBaHHa. Ohh no3BonaK3T He 3a6biBaTb o Ba>KHbix TecTax, cjDHKcnpoBaTb pe3ynbTaTbi 
CBoen pa6oTbi h OTcne>KHBaTb CTaTHCTHKy o CTaTyce nporpaMMHoro npoflyKTa. 1/lHor.qa 
HeK-nncTaMH Ha3biBatoT no,qpo6Hbie HHCTpyxflHH o TecTHpyeMOM npoflyKTe, coflepwaiflHe 
nocneflOBaTenbHOCTb flencTBHH, MHOwecTBO fleTanen h T.fl. 3 to He Tax! TnaBHbiM 
npMHLiMn HeK-HHCTOB 3aKflKDHaeTCa B TOM, HTO Ka>KflblH TeCTHpOBlUHK nO-CBOeMy npOXOflHT 
hx, paciiiHpaa TecTOBbiH Ha6op CBoen 3KcnepTH30H. 


Kaxne npeMMvmecTBa neK-nncTOB no cpaBHeHHto c TecT-xencaMH: 


• HHBennpoBaHHe “acjDcjDeKTa necTHflHfla” b perpeccHOHHOM TecTHpoBaHHH 



• pacumpeHne TecTOBoro noKpbiTMn 3a cneT othhhum npi/i npoxo^eHnn 

• coKpameHne 3aipaT Ha coflepwaHMe h noAqep>KKy TecTOB: He Ha,qo nncaib MHoro 
6 ykobok! 

• OTCyTCTBHe pyTHHbl, KOTOpyKD TaK He nio6?lT KBanHC|3HpnpOBaHHbie TeCTHpOBLUHKH 

• B03M0>KH0CTb npOXOflMTb H KOM6l/IHHpOBaTb Tedbl nO-pa3HOMy, B 3aBHCHMOCTH OT 
npeflnoHTeHHH coTpyqHMKOB 


flposepKa Pe3y.ibTaT 


Win XP 

XP SP4 

Win Vista 

OnepaL^HH c 4>aH/iaMM 

ok 

ok 

ok 

C03A3HM6 4>aii/ia 

ok 

ok 

ok 

OTKpbITMG 4»afi/ia 

ok 

ok 

ok 

COXpaHGHMG AOKyMGHTa 

ok 

ok 

ok 

IleMaTb 

ok 

ok 

ok 

PGA^KTMpOBaHMe 4>aH/iOB 

bugs 

bugs 

bugs 

OTMGHa 

ok 

ok 

ok 

KoriMpoBaHkie 


ok 

ok 

Bbipe3aHkie 

' 

bug #146 

bug #146 

BcraBKa 

ok 

ok 

ok 

YAa/ieHMG 

ok 

ok 

ok 

riOMCK 

bug #123 

bug #133 

ok 

flOMCK C 33MeHOM 

bug #126 

ok 

ok 


llpn 3T0M, HeK-HHCTbl COXpaHHKDT MHO>KeCTBO nntOCOB, 3a KOTOpbie TaK nonynapHbl 
.qeTanbHbie TecT-KePicbi: 

• CTaTHCTHKa: kto, Kor,qa, hto npoxo,qnn (c fleiani/mpHei/i no c6opKe npoflyKTa 
1/1 OKpy>KeHHKD, Ha KOTOpOM npOBOfll/mOCb TeCTI/ipOBaHI/ie) 

• naivmTKa, KOTopan noMoraeT He 3a6biTb Ba>KHbie TecTbi 

• B03M0>KH0CTb oflem/iTb cocTonm/ie npoflyKTa, ero roTOBHOCTb k Bbinycxy 


KoHeHHO, 6bino 6bi HenecTHO paccKa3aTb npo nniocbi h yMonnaTb o MMHycax HeK-nncTOB: 

• HaHHHaioinne TecTHpoBinHKH He Bcerfla ac|3c|3eKTHBHO npoBOflm TecTbi 6e3 
flOCTaTOHHO nOflpo6HOH flOKyMeHTapHH 



























• HeK-flMCTbl HeB03M0>KH0 HCn0Pb30BaTb flflfl 06yHeHM3 HaHUHaKDLUHX COTpyflHMKOB, 
TaK KaK B HI/IX HeflOCTaTOHHO nO,qpo6HOpi HHCjDOpMapHH 

• 3axa3HHKy unn pyKOBOflCTBy MoweT 6biTb HeflOCTaTOHHO Toro ypoBHfl fleTann3aflnw, 
KOTopbiti npeflnaraKDT Hex-nucTbi 


PeKOMeHflOBaHHaa ccbinKa: http://testbase.ru/7post tvpe=skill&p=55 


Test Case 

Eifle oflHoPi o6a3aTenbHoPi cyiflHOCTbio, c KOTopoPi CTonKHeTca Ka>Kflbm TecTi/ipoBifli/iK, 
flBrmeTca Test Case (TecTOBbiPi cnynaPi). Test Case - sto TecTOBbiPi apiecjDaKT, cyTb 
KOToporo 3aKPioHaeTca b BbinoPHeHMH HeKOToporo KoriHHecTBa flePtcTBi/iPi n/nnn ycnoBMPi, 
Heo6xoflMMbix flrm npoBepxn onpe,qeneHHoPt cjDyHKfli/ioHanbHoc™ pa3pa6aTbiBaeMoPi 
nporpaMMHoPi cucieMbi. 

CTpyKTypa flaHHoro apTecfcaKTa 3aKnioHaeTCfl b «Tponpe»: 

BbinormneMoe deucmeue (Action) - OxudaeMbiu pe3ynbmam (Expected result) - 
OaKmuyecKuu pe3ynbmam (Test result). 


Action 

Expected Result 

Test Result 

(passed/failed/blocked) 

Preconditions 



do A1 

verify B1 

passed 

do A2 

verify B2 

failed 

Test Case Description: 



do A3 

verify B3 

blocked 

Postconditions 







HenocpeflCTBem-io caM TecTOBbiPi cnynapj coctout m 3 naciePi: 

• llpeflycnoBL/m (Preconditions) - ni/160 cnncoK iiiaroB, KOTopbie npi/moflflT 

npoBepaeMyio cucieMy b cocTORHi/ie, npi/iroflHoe flrm TecTi/ipoBaHi/m, nn6o cnncoK 
npoBepoK ycnoBMPi Toro, hto cucieMa yx<e Haxofli/iTca b Heo6xoflmvioM coctorhhw. 













• OnMcai-me TecTOBoro cnynaa (Test Case Description) - crmcok flePicTBi/ii/i, c 
noMoinbio KOTopbix ocymecTBrmeTCP ocHOBHaa npoBepxa cjDyHKpnoHana (nocne 
KOTopoPi n CBepaeTca ctnaKTHHecKuPi pe3ynbTaT c owi/iflaeMbiM). 

• riocTycnoBi/m (Postconditions) - cni/icok .qePicTBuPi, KOTopbie B03BpamaioT cucieMy b 
ncxoflHoe cocToaHne. 


Description 

Steps 

Expected results 

Hto npoBepjieM 

KaKHe marn Hapo 

BbinOJTHIITb 

BepeTca 113 Tpe6oBaHiiH, jih6o, 
iicxopa H3 sppaBoro CMbicua 


Cnoco6 ormcaHi/m TecT KePicoB n nx CTpyKTypa MoxceT b Kawfloi/i KOMnaHnn nnn KOMaHfle 
6 biTb pa3HbiM: HMeTb pa3Hbie my6nHbi ormcaHi/m Heo6xo,qnMbix .qei/icTBW/i n pe3ynbTaTOB, 
HMeTb pa3Hbie CTpyKTypHbie cocTaBrmioLqi/ie. Ho xopowap CTpyKTypi/ipoBaHHOCTb w Bbicokaa 
y,qo6HOCTb iua6noHOB TecTOBbix cnynaeB, MoweT BecbMa coKpaTHTb BpeMa pyTi/iHHbix 
3anonHeHHpi Cf)OpM M nOBbICMTb 3C|3C|DeK™BHOCTb KOMaHflbl B penOM. 


TecTOBbm Ha6op (Test Suite) - sto KOM6nHapna TecTOBbix cpeHapneB, ,qrm 
npoBepKH onpe,qeneHHoPi nacTM nporpaMMHoro o6ecneHem/m, oeteflnHeHMoPi o6mePi 
cjDyHKpnoHanbHOCTbio i/inn penaMH, npecne,qyMbiMM 3anycKOM .qaHHoro Ha6opa. 



Test Suite ID 

TS-021 





Task Project 

mPACT 3.0 (In Requirements Planning) 





Objective 

Force preview in Setup 





Modules Covered 

mPACT Pro 




Environment 

Win 8. Firefox. IE 9. Safari, Google Chrome 









Test Suite History 






Date 

— 

Description 

Changed by 





03.06.2014 

1.1 

Test suite created 

Inna Sukhenko 





04.06 2014 

1.2 

Test suite reviewed and updated 

Sergey Levchenko 





05.06.2014 

1,3 

Test cases 03-04 updated 

Inna Sukhenko 





























Req ID 

ID 


Description 

Steps 

Expected results 

Notes 



TC-01 

Major 

Verify Preview button on Add mode 
on Area of Interest section 

1 Open Setup and click + for adding new TAB 

2 Check Area of Interest section for Basic TAB 

3 Check Area of Interest section for Advanced TAB 

4. Check Area of Interest section for Suggestion TAB 

5. Add one keyword 

6 Delete last keyword 

On steps2.3.4 Preview button should be shown to the left 
from to Save link and it should be disabled Save button 

should be disabled. 

On steps. Preview button should be enabled and 
clickable "Save" button should be disabledd. 

On step6. Preview and Save buttons should be disabled. 



TC-02 

Major 

Verify Preview button on Add mode 
on Competitors section 

1 Open Setup for exist view 

2. Click Add link on Company and Competitors section 

3 Check Company and Competitors section for Basic TAB 

4 Check Company and Competitors section for Advanced TAB 

5. Check Company and Competitors section for Suggestion TAB 

6 Add one keyword 

7 Delete last keyword 

On steps3.4,5 Preview button should be shown to the left 
from to Save button and it should be disabled Save 
button should be disabled. 

On step6. Preview link should be clickable. Save button 
should be disabled. Cancel button should be enabled. 

On step7. Preview and Save buttons should be disabled. 
Cancel button should be enabled. 



TC-03 

Minor 

Verify Preview button on Edit mode 
on Area of Interest section 

1 Open Setup for exist view 

2 Click Edit link on Area of Interest section 

3 Check Area of Interest section for Basic TAB 

4 Check Area of Interest section for Advanced TAB 

5 Check Area of Interest section for Suggestion TAB 

6 Delete last keyword 

7 Add one keyword 

On steps3.4,5 Preview button should be shown to the left 
from to Save button. Preview, Save and Cancel buttons 

should be enabled and clickable. 

On step6. Preview button should be disabled Save and 
Cancel buttons should be enabled and clickable. 

On step7. Preview, Save and Cancel buttons should be 
enabled and clickable. 
















































TestReport npeflCTaBrmeT co6oi/i cyiviMapHyio nHcpopMafli/uo o npoxo>KfleHm/i 
TecTOB, Ha ocHOBe aHann3a KOTopbix h cpaBHeHMfl c owi/iflaeMbiMM pe3ynbTaiaMH 
Bbinormneicn fleiaribHaa opeHKa KanecTBa Tecn/ipyeivioro npoflyKTa h TeKymero ciaTyca 
npopecca TecTHpoBaHHa. PeKOMeHflyeTcn 3anncbiBaTb h coxpaH^Tb pe3ynbTaTbi 
TecTHpoBaHHa flrm KaxKfloro aiana xax oflMH H3 BawHei/iLiiMX apTecpaKTOB TecTi/ipoBaHKin. 

CTpyKTypa flOKyMeHTa: 


Feature to be tested 

Status 

Assign 

Comment 

1 

Pass 



2 

Fail 



3 

Blocked 


Bug#2 

4 

In progress 




1/ICTOpna T3KHX penopTOB flaeT HaM CTaTHCTHKy y?13BHMblX MeCT. 

RTM (Requirements Traceability Matrix) - sto flByMepHan Ta6nnpa, coflepwaiflaa 
cooTBeTCTBHe c(DyHKpnoHanbHbix Tpe6oBaHnPi (functional requirements) npoflyKTa h 
noflroTOBneHHbix TecTOBbix cpeHapweB (test cases). B 3aronoBKax kohohok Ta6nnflbi 
pacnono>KeHbi Tpe6oBaHi/m, a b 3aronoBKax ctpok - TecTOBbie cqeHapHH. Ha nepeceneHHH - 
OTMeTKa, 03HaHaKDLflaa, hto Tpe6oBaHne TeKyiflen kohohkh noKpbiTO TecTOBbiM cpeHapi/ieM 
TeKyiflen ctpokw. 



Featurel 

Feature2 

Feature3 

TestCasel 




TestCase2 




TestCase3 





PacneT TecTOBoro noKpbiTi/m OTHOcmenbHO Tpe6oBaHW/i npoBOflWTcn no cpopiviyne: 
Tcov = (Lcov/Ltotal) * 100% 
rfle: 


Tcov - TecTOBoe noKpbiTHe 

















Lcov - KonunecTBO Tpe6oBaHMi/i, npoBepaeMbix TecT KePicaMM 
Ltotal - o6mee KonunecTBO Tpe6oBaHMi/i 

flna n3MepeHna noKpbiTna Tpe6oBaHMi/i, Heo6xoflMMO npoaHann3npoBaTb Tpe6oBaHH?i k 
npoflyKTy n pa36mb nx Ha nyHKTbi. OnpHOHanbHO KawflbiPi nyHKT CB?i3biBaeTC?i c TecT 
KePicaMM, npoBepaKDiuMMM ero. CoBOKyriHOCTb stmx CB33ePi m flBrmeTca MaTPMuePi 
TpaccMPOBKM . llpocneflMB CB33M, mo>kho noHATb KaKMe MMeHHO Tpe6oBaHMa npoBepaeT 
TecTOBbiPi cnynaPi. 

TecTbi He CB^3aHHbie c Tpe6oBaHMaMM He MMeioT CMbicna. Tpe6oBaHMa, He CBa3aHHbie c 
TeciaMM - 3 to "6enbie naTHa", T.e. BbinoriHMB Bee co3flaHHbie TecT KePicbi, Henb3a flaTb 
OTBeT peanM30BaH0 flaHHoe Tpe6oBaHMe b npoflyKTe mhm HeT. 


TestData (ripmviepbi BXOflHbix flaHHbix). l1pM3BaHbi onpeflermTb Ha6opbi (o6bNHo 

CjDOpManbHbIX) BXOflHbIX flaHHbIX flfm TeCTOB, flfm HMX TaiOKe B03M0>KHbl 0>KMflaeMbie 
pe3ynbTaTbi mhm npM3Hax- no3MTMBHbie flaHHbie mbm HeraTMBHbie. TecTOBbie flaHHbie 
flori>KHbi xpaHMTbca b oflHOM MecTe, wenaTenbHO b peHTpanbHOM xpaHMnMifle flaHHbix. 
OneHb peKOMeHflyeica co6MpaTb BMecTe flaHHbie flrm Ka>KfloPi onpefleneHHoPi rpynnbi 
TeCTOB. 


ID 

nput data for "loqinl input data for 'password'' 

input data for "email” 

result 

TD-002-1 

pechkin 

pechkin8 

pavel.pechkin(®gmail.com 

active user / pass 

TD-002-2 

pechkin2 

pechkin28 

pavel.pechkin2(®gmail.com 

active user / pass 

TD-002-3 

pechkin3 

pechkin38 

pavel.pechkin3(a)gmail.com 

active user / pass 

TD-003-1 

pechkinO 

pechkinO 

pavel. pechkinO(a)gmail. com 

not exist user / fail 

TD-003-2 

pechkinOO 

pechkinOO 

pavel. pechkinOO(a)gmail. com 

not exist user / fail 

TD-004-1 

pechkin old 

pechkin old 

pavel.pechkin old(a)gmail.com 

expired user / fail 

TD-004-2 

pechkin_old2 

pechkin_old2 

pavel.pechkin old2(®gmail.com 

expired user/fail 


LLIa6noHbi floxyMeHTOB: http://www.protestina.ru/testina/templates.html 


1.5. Tpe6oBaHMfl 

HanHeM c a30B: Ka>KflbiPi npoeKT npecneflyeT cbokd perib. B flonrocpoHHOM nepcneKTMBe Bee 
KOMMepnecKMe npoeKTbi co3flaioTca flrm 3apa6oTKa fleHer, ho b KpaTKoepoHHoPi 
nepcneKTMBe perm OTnMHaioTcs. flrm TMpa>KHoro npoflyKTa penbio MO>KeT 6biTb 3axBaT 
pbiHKa, BbiBOfl npoflyKTa Tpe6yeMoro KanecTBa mpm npocTO «penM3 flo po>KflecTBeHCKMX 
KaHMKyp b CLUA». flrm 3aKa3Horo sto MO>KeT 6biTb ac|Dc|DeKTMBHafl npe3eHTapMSR npoTOTMna 


























3aKa3HHKy i/mn ycneniHoe BHe,qpeHne. 


flpMMep Tpe6oBaHMfl Ha «canc|)eTKe» 





B 3tom KomeKCTe mo>kho CKa3aTb, hto: Tpe6oBaHMfl - ormcai-me Toro, KaKwe cjDyHKpun n c 
co6mo,qeHneM ioki/ix ycnoBi/iPi ,qon>KHO BbinormaTb npi/moweHi/ie b npopecce pewem/m 
none3HoPi ,qrm nonb30BaTerm 3a,qaHi/i. 


Eonee b umpoKOM CMbicne mo>kho CKa3aTb, hto Tpe6oBaHMB (aHm. Requirements) — 
coBOKyrmocTb yTBep^fleHuPi OTHOCHTenbHO aTpn6yTOB, cbomctb i/irm KanecTB nporpaMMHOi/i 
cucTeMbi, noflnewaipei/i peann3apnn. 


l/lcxofla H3 BbmBneHHbix npoeKTHbix Tpe6oBaHni?i cipomca Becb nocneflytoipm/i npopecc: 
nnaHupoBaHne, npoeKTupoBaHne, pa3pa6oTKa, TecTupoBaHne. Tpe6oBaHn?i -3to 
cjDyHflaMeHT ,qrm nocTpoeHi/m ycneiuHoro npopyKTa. 

Ecnw Tpe6oBaHna n3HananbHO He cooTBeTCTByioT peni/t, He BbmBneHbi, He comacoBaHbi 
Mex^y ynacTHMKaMH npoeKTa, to flawe caiviaa cnaweHHaa pa6oia npoeKTHoPi KOMaHflbi He 
npHBepeT npoeKT k ycnexy. I1pn HexoppeKTHbix Tpe6oBaHi/mx Bbi MoweTe .qonro h ynopHO 
TecTHpoBaTb npopyKT, HaxoflWTb ,qec|DeKTbi, npoaBrmTb aKTMBHOCTb, hto-to 3aBO,qmb, 
ncnpaBn?iTb, npoBepsrrb... Ho npoeKTy sto nonb3bi He npHHecei! 

Ecrm noHcxaTb onpe,qeneHi/m Tpe6oBaHnPi b nmepaType 10-20-30-neTHePi paBHOCTH, to 
mo>kho 3aMeTHTb, hto H3HananbHO o nonb30BaTenax, hx 3a,qaHax h none3Hbix ,qrm hhx 
CBoPicTBax npi/moweHi/m b onpefleneHHH Tpe6oBaHi/m He 6bino CKa3aHO. flonb30BaTenb 




















BbicTynan KaK a6cTpaKTHaa cfci/irypa, He HMeiomaa OTHOLueHHa k npnno>KeHMKD. B 
HacToamee BpeMa Taxon noflxofl HeflonycTHM, t.k. oh He TonbKO npMBOflHT k 
KOMM epnecKOMy npoBany npoflyKTa Ha pbiHKe, ho h MHoroKpaTHO noBbiiuaeT 3aTpaTbi Ha 
pa3pa6oTKy h TecTnpoBaHi/ie. 


ypOBHH H Tunbl TpeSOBaHHM 

Bn3Hec-Tpe6oBaHnyi (business requirements) — onpeflermioT Ha3HaneHne 110, 
onncbiBaioTca b floxyMeHTe o BHfleHHi/i ( vision ) h rpaHi/ipax npoeKTa (scope). 

rionb30BaTenbCKMe Tpe6oBaHMB (user requirements) — onpeflermioT Ha6op 
nonb30BaTenbCKHx 3a,qaH, KOTopbie ,qon>KHa pemaTb nporpaMMa, a Taioxe cnoco6bi 
(opeHapnn) hx peiueHi/m b ci/ideMe. nonb30BaienbCKne Tpe6oBaHi/m MoryT BbipawaTbca b 
BH,qe cjDpa3 yTBep^fleHHPi, b BHfle cpeHapi/ieB ncnonb30BaHna (aHm. use case), 
nonb30BaTenbCKHx ncTopnPi (aHm. user stories), opeHapneB B3anMO,qePicTBH?i (aHm. 
scenario). 

(DyHKLiMOHanbHbie Tpe6oBaHMB (functional requirements) — oxBaTbiBaioT 
npe,qnonaraeMoe noBe,qeHne CHCTeMbi, onpeflerma .qePicTBi/m, KOTopbie CHCTeMa cnoco6Ha 
BbinonHSTb. OnncbiBaeTca b CHCTeMHoPi cnepncj}HKapi/in (aHrn. system requirement 
specification, SRS). 

HecfjyHKLiMOHanbHbie Tpe6oBaHMB (non-functional requirements) — ormcbiBaioT CBoPicTBa 
CHCTeMbi (y,qo6cTBO ncnonb30BaHi/m, 6e3onacHOdb, Ha,qe>KHOCTb, pacumpfleMOCTb, 
6bicTpo,qeHCTBHe h T.fl.), KOTopbiMH OHa flon>KHa o6na,qaTb npH peann3apnn CBoero 
noBefleHHa. 


Tpe6oBaHMfl kT pe6oBaHMBM 


XapaKTepi/icTHKH xanecTBa Tpe6oBaHnPi no-pa3HOMy onpefleneHbi pa3ni/MHbiMH HCTOHHHKaMH. 
OflHaKO, cne,qyK)inne xapaKTepncTi/iKH aBnatoTca o6menpM3HaHHbiMn: 


XapaKTepkicTUKa 

06"bBCHeHne 

EflHHHHHOCTb 

Tpe6oBaHne onncbiBaeT oflHy h TonbKO oflHy Bemb. 





3aBepiueHH0CTb 

Tpe6oBaHne normocTbio onpefleneHO b oahom Mecie w boh 

Heo6xoflHMa?i HHcjDopMapnsR npucyTCTByeT. 

llocneflOBaTenbHOCTb 

Tpe6oBaHne He npoTHBopeHHT flpyrHM Tpe6oBaHnaM h 

nonHOCTbho cooTBeTCTByeT BHewHei/i AOKyMeHTapww. 

ATOMapHOCTb 

Tpe6oBaHne «aTOMapHO». To ecTb oho He MoweT 6biTb pa36nTO 

Ha pafl 6onee fleTanbHbix Tpe6oBaHnPi 6e3 noiepn 

3aBepi±ieHHOCTH. 

OTcne>KHBaeMOCTb 

Tpe6oBaHne normocTbio v\nv\ nacTi/iHHO cooTBeTCTByeT flenoBbiM 

Hy>KflaM Kax 3a?iBneHO 3anHTepecoBaHHbiMH rmpaivm h 

flOKyMeHTHpOBaHO. 

AKTyanbHOCTb 

Tpe6oBaHne He CTano ycTapeBLumvi c TeneHHeM BpeMeHH. 

BbinOflHUMOCTb 

Tpe6oBaHne MO>KeT 6biTb peann30BaH0 b npeflenax npoeKTa. 

HeflBycMbicneHHOCTb 

Tpe6oBaHne KpaTKO onpefleneHO 6e3 o6paiAeHna k 

TexHi/inecKOMy >KaproHy, axpoHHMaM h Apyrmvi CKpbiTbiM 

cj3opiviynnpoBKaM. Oho Bbipa>KaeT o6‘beKTMBHbie cjDaKTbi, He 

Cy6‘beKTMBHbie MHeHl/m. B03M0>KHa OflHa H TOflbKO OflHa 

HHTepnpeTapHa. OnpefleneHHe He coflep>KHT HeneTKHX <£pa3. 

Mcnonb30BaHne OTpnpaTenbHbix yTBep>KfleHHH h cocTaBHbix 

yTBep>KfleHHH 3anpemeHO. 

06a3aTenbHOCTb 

Tpe6oBaHne npeflCTaBnaeT onpefleneHHyio 3anHTepecoBaHHbiM 

m/ipoM xapaKTepHCTHKy, OTcyTCTBi/ie KOTopoPi npHBefleT k 

HenonHopeHHOCTM peiiieHHa, KOTopaa He MoweT 6biTb 

nponmopnpoBaHa. Heo6a3aienbHoe Tpe6oBaHne — 

npoTHBopeHHe caMOMy noHATi/iio Tpe6oBaHna. 

flpoBepaeMOCTb 

Peann30BaHH0CTb Tpe6oBaHna MO>xeT 6biTb onpefleneHa nepe3 

OflHH H3 HeTbipeX B03M0>KHblX MeTOflOB! OCMOTp, fleMOHCTpapH?!, 

TecT nrin aHann3. 












TexHUKu TecTupoBai-mfl Tpe6oBaHni/i 


TedupoBaHne flOKyivieHTaflUM n Tpe6oBam/m othochtca k pa3pafly He<£yHKpnoHanbHoro 
TecTHpoBaHna ( non-functional testing). OcHOBHbie Texm/iKi/i TaKoro TecTupoBaHun b 
K omeKCTe Tpe6oBam/m TaKOBbi: 

B3aMMHbm npocMOTp {peer review) flBrmeTcn oflHoi/i H3 Han6onee aKTHBHO 
Mcnonb3yeMbix Texm/iK TecTupoBaHun Tpe6oBam/m n MoweT 6biTb npeflCTaBneH b oflHoi/i H3 
Tpex cneflyK3LL(nx cjDopM (no Mepe HapacTam/m ero cho>khocth h peHbi): 

• BembiM npocMOTp (walkthrough) — 3 to cmyapun, xorfla Bbi b LUKone c 
oflHOKnaccHHKaivin npoBepnrm nepefl c,qanePi coHUHem/m flpyr flpyra, HTo6bi Hai/iTi/i 
onucKH h oluh6kh. 

• TexHMHecKMM npocMOTp (technical review) — 3to cmyapun, xorfla Hexi/m floroBop 
BH3npyeT topufli/iHecKHM OTflen, 6yxramepi/m n T.fl. 

• cpopManbHaa MHcneioiMfl ( inspection) — sto CMTyapua reHepanbHoi/i y6opxn 
KBapinpbi (BKnioHaa co,qep>KHMoe Bcex niKacjDOB, xonoflunbHUKa, KnaflOBKi/i n T.fl.) 


Bonpocbi. CneflytoLflew OHeBHflHoi/i TexHUKOi/i TecTupoBam/m m noBbimem/m KanecTBa 
Tpe6oBam/ii/i aBrmeicn (noBTopHoe) ncnonb30BaHne TexHHK BbinBneHun Tpe6oBaHHM, a 
Taioxe (xax OTflenbHbiM Bi/ifl flenTenbHOdn) — 3aflaBaHne BonpocoB. Ecnn xoTb hto-to b 
T pe6oBaHnnx Bbi3biBaeT y Bac HenoHHMaHHe hhh nofl03peHne — 3aflaBafiTe Bonpocbi. 
Mo>kho cnpocuTb npeflCTaBUTenew 3aKa3HHKa, mo>kho o6paTHTbcn k cnpaBOHHOi/i 
MHcjDopMaflHM. Ilo mhothm BonpocaM mo>kho o6paTMTbca k 6onee onbiTHbiM KonneraM npn 
ycnoBnn, hto y hhx HMeeTcn cooTBeTCTByraLflaa HHc|3opMafli/m, paHee nonyneHHaa ot 
3aKa3HMKa. TnaBHoe, HTo6bi Bam Bonpoc 6bin ccfcopiviynupoBaH t3khm o6pa30M, HTo6bi 
nonyHeHHbM OTBeT no3Bonnn ynynmuTb Tpe6oBam/m. 

TecT-Keiicbi 1/1 HeK-nucTbi. Mbi noMHHM, hto xopomee Tpe6oBaHne nBrmeTca 
npoBepneMbiM, a 3HannT, flon>KHbi cyiflecTBOBaTb o6beKTHBHbie cnoco6bi onpeflenem/m 
Toro, BepHO nn peann30BaH0 Tpe6oBam/ie. npoflyMbiBam/ie neK-nucTOB v\nv\ fla>Ke 
nonHOfleHHbix TecT-xei/icoB b npoflecce aHann3a Tpe6oBam/m no3BonneT HaM onpeflenuTb, 
HacKonbKO Tpe6oBaHne npoBepneMO. Ecnn Bbi MO>KeTe 6bicTpo npuflyiviaTb HecKonbKO 
nyHKTOB HeK-nncTa, sto eifle He npn3HaK Toro, hto c Tpe6oBaHneM Bee xopomo (Hanpuiviep, 



oho MoweT npoTHBopeHHTb iokhm-to flpyrHM Tpe6oBaHH3M). Ho ecni/i hhiokhx n,qePi no 
TecTHpoBaHHKD Tpe6oBaHHn b ronoBy He npnxoflHT — sto TpeBOWHbin 3Hax. 

Pi/icyHKM (rpacjDHHecKoe npefldaBneHHe). Hio6bi yBHfleTb o6myio xapTHHy Tpe6oBaHHi/i 
penHKOM, oneHb yqo6HO ncnonb30BaTb pncyHKH, cxeMbi, flnarpaMMbi, HHTenneKT-xapTbi h 
T. fl. TpacjDHHecKoe npefldaBneHHe yqo6HO oflHOBpeMeHHO CBoei/i HarnnflHOdbio h 
KpaTKOCTbio (HanpHMep, UML-cxeMa 6a3bi flaHHbix, 3aHHMaioiflan oflHH axpaH, MoweT 6biTb 
onncaHa HecxonbKHMH flecdKaMH dpaHHfl TeKda). Ha pncyHKe oneHb nerxo 3aMeTHTb, hto 
KaKne-TO aneMeHTbi «He CTbiKyioTCfl», hto rfle-TO nero-TO He XBaTaeT h T.fl. Eonn Bbi flnn 
rpacjDHHecKoro npefldaBneHHn Tpe6oBaHHH 6yfleTe ncnonb30BaTb o6iflenpnHHTyio 
HOTafli/iio (HanpHMep, ywe ynoMBHyTbiH UML), Bbi nonyHHTe flononHHTenbHbie 
npeHMyiflecTBa: Bainy cxeMy CMoryT 6e3 Tpyfla noHHMaTb h flopa6aTbiBaTb xonnern, a b 
HTore MO>xeT nonyHHTbcn xopoinee flononHeHHe k tckctoboh c|3opMe npefldaBneHHn 
Tpe 60 BaHHH. 


PeKOMeHflOBaHHbie npaKTHHecKHe CTaTbn: 

TecTHpoBiflHKH h Tpe6oBaHHn: HenapannenbHbie npnMbie 

http://software-testina.ru/librarv/around-testina/reauirements/1399-testers-and-reauirements 

TecTHpoBaHHe 6e3 Tpe6oBaHHH 

http://qaclub.com.Ua/wp-content/uploads/d/gaclub11 23-07-10/Shapoval-Testinq without re 

guirements.pdf 

TnnHHHbie oluh6kh npn aHanH3e h TecTHpoBaHHH Tpe6oBaHHH (KynHKOB) 

http://okiseleva.bloaspot.com/2015/10/blog-post 8.html 


1.6. ApxmeKTypa KOMnbKDTepa. 

ripn H3yneHHH t3khx BHflOB TecTHpoBaHHn, xax: Harpy30HHoe, 6bidpofleHdBHn, 
CTa6nnbH0CTH h T.fl. Mbi CTanKHBaeMcn c t3khmh noHdHnMH, xax npopeccopHoe BpeMH, 
onepaTHBHan naMdb, >xecTKHH ahck. l/lH>KeHep o6n3aH xopomo noHHMaTb, H3 Hero coctoht 
KOMnbioTep h Kaxne cjDyHKflHH BbinonHneT tot hph hhoh y3en. 

OCHOBHOH npHHflHn nOCTpoeHHfl COBpeMeHHbIX KOMnbhOTepOB HOCHT H33BaHHe 
apxMTeKTVPbi cboH HenMaHa - b nedb aMepHKaHCKoro yneHoro BeHrepcxoro 
npoHcxo>KfleHHn fl>KOHa cjDOH HenMaHa, KOTopbin ee npeflno>KHn. 








CoBpeMeHHyto apxMTeKTypy KOMnbKrrepa onpeflenatOT cneflytomne npnHpnnbi: 

1. ripMHLiMn nporpaMMHoro ynpaBJieHMB. 06ecneHHBaeT aBTOMaTH3apnKD npopecca 
BbNMcneHHM Ha 3BM. ComacHO 3T0My npi/mpi/my, ,qrm pewem/m Ka>KflOM 3a,qaHH 
cocTaBfiaeica nporpaMMa, KOTopaa onpeflermeT nocneflOBaTenbHOCTb flePicTBUM 
KOMribtoTepa. Scj3c|3eKTHBHOCTb nporpaMMHoro ynpaBnem/m 6yqeT Bbinie npi/i 
pemeHHM 3a,qaHH 3 toh >Ke nporpaMMOM mhoto pa3 (xota h c pa3HbiMH HananbHbiMM 
flaHHblMH). 

2. ripHHLiMn nporpaMMbi, coxpaHBeMOM b naMATM. ComacHO aTOMy npi/iHpi/iny, 
KOMaHflbi nporpaMMbi noflaioTca, KaK 1/1 flaHHbie, b BH,qe HHcen h o6pa6aTbiBaioTca 
Tax >Ke, KaK h Hi/icna, a caMa nporpaMMa nepefl Bbinormem/ieM 3arpy>KaeTca b 
onepaTHBHyio naM^Tb, hto ycxopaeT npopecc ee BbinormeHi/m. 

3. ripHHLiMn npon3BOJibHoro flocTyna k riaMBTu. B cooTBeTCTBHM c stum 
npnHpnnoM, sneMeHTbi nporpaMM h flaHHbix MoryT 3anncbiBaTbca b npon3BonbHoe 
MecTO onepaTHBHOH naMATi/i, hto no3BormeT o6paTMTbc?i no nio6oMy 3a,qaHHOMy 
aflpecy (k KOHKpeTHOMy ynacTKy naMaTH) 6e3 npocMOTpa npeflbiflyiflMX. 

Ha 0CH0B3HHH 3TI/IX npHHfll/inOB MO>KHO yTBep>KflaTb, HTO COBpeMeHHblH KOMnbKDTep - 
TexHi/inecKoe ycTpowcTBO, KOTopoe nocne BBOfla b naM^Tb HananbHbix flaHHbix b BH,qe 
pi/icfDpoBbix KOflOB h nporpaMMbi hx o6pa6oTKH, Taioxe BbipaweHHOi/i pncj3poBbiMH KO,qaMi/i, 
cnoco6HO aBTOMaTi/tnecKH ocymecTBHTb BbNHcnHTenbHbiPi npopecc, 3a,qaHHbiM 
nporpaMMOH, h BbiflaTb roTOBbie pe3ynbTaTbi peweHi/m 3aflann b cjDopMe, npnroflHoi/i flrm 
Bocnpi/mTi/m HenOBeKOM. 




LLInHa ynpaBneHHfl 
LLlHHa AaHHbix 
IXlHHa a^peca 


OcHQBHbie V3nbi KOMnbtQTepa cnezivtomne: 

OcHOBHaa nacTb cucTeMHOM nnaTbi — MMKponpoueccop (Mil) v\nv\ CPU (Central 
Processing Unit), oh ynpaBrmeT pa6oToi/i Bcex y3noB I 1 K m nporpaMMon, ormcbiBaioLnei/i 
anropHTM peniaeivioi/i 3aflann. Mil mvieeT cnowHyio cipyKTypy b BHfle aneKTpoHHbix 
non/iHecKHX cxeM. B KanecTBe ero KOMnoHeHTOB mo>kho BbiflenHTb: 

1 ) AJiy — apncj3MeTMKO-nornHecKoe ycTpowcTBO, npeflHa3HaHeHHoe flna 
BbinormeHi/m apncj3MeTMHecKHx h nomHecKHX onepapi/iPi Hafl flaHHbiMH h aflpecaMH 
naMJiTM; 

2) PemcTpbi nrin MHKponpoLteccopHan naivmTb — CBepxonepaTMBHaa naivmTb, 
pa6oTaKDina?i co CKopocTbio npopeccopa, AJIY pa6oTaeT mvieHHO c hhmh; 

3) W - ycTpowcTBO ynpaBneHi/m — ynpaBneHMe pa6oToi/i Bcex y3noB Mil nocpeflCTBOM 
Bbipa6oTKH m nepeflaHH flpyrmvi ero KOMnoHeHTaM ynpaBrmioLUMX mvinynbcoB, 
nocTynatoinHX ot KBappeBoro TaKTOBoro reHepaTopa, KOTopbiM ripn BKmoHeHi/m flK 




























Hani/maeT Bn6pnpoBaTb c nocToaHHOM nacTOTOM (100 Ml~p, 200-400 Ml~p). 3th 
K one6aHna h 3apaioT TeMn pa6oTbi Been CHCTeMHOH nnaTbi; 

4 ) Clip - CHCTeMa npepbiBaHHH — cnepnanbHbii/i perncip, onncbiBaioLpnM cocTOAHi/ie 
Mil, no3BonaioinnM npepbiBaTb pa6oTy Mn b nio6oH MOMem BpeMem/i prm 
HeMe,qneHHOH o6pa6oTKH HeKOToporo nocTyni/iBLuero 3anpoca, hhh nocTaHOBKH ero 
b onepepb. Ilocne o6pa6oTKH 3anpoca Clip o6ecneHHBaeT BoccTaHOBnem/ie 
npepBaHHoro npopecca; 

5) YcTpoMCTBO ynpaBneHMB o6ipeii lumhom — HHTepcjDei/icHaa CHCTeMa. 

flna paCLLMpeHHfl B03MO>KHOCTeH nK H nOBblLLieHHfl Cj3yHK14HOHanbHblX 
xapaKTepi/icTHK MHKponpopeccopa pononHHTenbHO MoweT nocTaBnaTbca 
MaTeMaTMHecKHH conpopeccop, cnywaipm/i prm paci±inpeHi/m Ha6opa KOMaHp Mil. 
Hanpmviep, MaTeMaTi/inecKHH conpopeccop IBM-coBMecTHMbix l“lK pacLUHpneT 
bo3mo>khocth Mil prm BbNMcneHHH c nnaBatoipei/i tohkoh; conpopeccop b 
noKanbHbix ceTax (LAN-npopeccop) paciimpaeT cjDyHKpi/in Mfl b noKanbHbix ceTnx. 


XapaKTepHCTHKH npoueccopa: 

• 6blCTpOfleMCTBMe (npOH3BOflHTenbHOCTb, TaKTOBaa HaCTOTa) — KOflHHeCTBO 
onepapHH, BbinonHneivibix b cexyHpy. 

• pa3p?iflHOCTb — MaKCMManbHoe KonnnecTBO pa3pnpoB pBoi/NHoro Hi/icna, 
Hap KOTopbiMH opHOBpeMeHHO MO>KeT BbinonHflTbca MaLUHHHaa onepapi/m. 


ripMMep: llepBbiM npopeccop 6bin 4-pa3pnpHbiM, to ecTb pa6oTan c HHcnaMH, 
npepcTaBJiaeMbiMM 4 pBOHHHbiivm pa3pnpaivin - 2 4 = 16 HHcen, 16 appecoB. 

16-pa3papHbiPi npopeccop opHOBpeMem-io MO>KeT pa6oTaTb c 2 16 =65536 HHcnaMH n 
appecaivm. 32-pa3pnpHbii/i - 2 32 =4 294 967 296 HHcen. 

ripn TaKTOBOH nacTOTe 33 MTp o6ecneHHBaeTcn BbinormeHHe 7 mtih. kopotkhx Mawm-mbix 
onepapHH (cno>KeHne, BbNMTaHHe, nepecbinKa MHc(3opMapnn); npi/i nacTOTe 100 MTp -20 
mjih. aHanorHHHbix onepapw/i. 


MHTeptjpeMCHayi cmctgm3 - sto: 


• LUkiHa ynpaBneHMa (LLiy) - npepHa3HaneHa pnn nepepann ynpaBnmoipnx 
MMnynbcoB h ci/iHxpoHH3api/in cnmanoB ko BceM ycTponcTBaM flK; 



• LUMHa aflpeca (LUA) - npeflHa3HaHeHa flrm nepeflann KOfla aflpeca anetiKH naM^TM 
nrin nopTa BBO,qa/BbiBOfla BHewHero ycTpoi/icTBa; 

• LUMHa flaHHbix (LUfl) - npeflHa3HaHeHa flrm napannenbHoi/i nepeflani/i Bcex 
pa3pa,qoB HMcnoBoro KOfla; 

• LUMHa nmTaHMfl - flrm noflKnioHeHi/m Bcex 6 jiokob l“lK k cucTeMe aneKTponmaHi/m. 

HHTepcfjeMCHaH CMCTeMa o6ecnenMBaeT TpM HanpaeneHMH nepeflanM MHcJiopMaflMM: 

• Mewfly Mil n onepaTMBHOM naivmTbio; 

• Mewfly Mil m nopTaivm BBOfla/BbiBOfla BHeiuHnx ycTpowcTB; 

• Mewfly onepaTMBHOM naMJiTbio 1/1 nopTaMi/i BBOfla/BbiBOfla BHeiuHMX ycTpoMCTB. 
06MeH MHcjDopMapi/ieM Mewfly ycTpoMCTBaMM n cucieMHOM lumhom npoMcxofli/u 

C nOMOLflblO KOflOB ASCII. 


riaMflTb - ycTpoMCTBO ,qrm xpaHeHi/m MHcjDopMapun b Bi/ifle flaHHbix n nporpaMM. llaMflTb 
.qenmca npe>Kfle Bcero Ha BHyTpeHHioio (pacnonoweHHyio Ha CMCTeMHOM nnaTe) m 
BH eniHhOho (pa3MemeHHyho Ha pa3Hoo6pa3Hbix BHeniHi/ix Hocmenax MHcjDopMapi/iM). 

BHVTpeHHHH naMHTb b cbok 3 onepenb noflpa 3 flenaeTCfl Ha: 

1. n3y (nocToaHHoe 3anoMi/maioLflee ycTpowcTBo) v\nv\ ROM (read only memory), KOTopoe 
coflepwm nocToaHHyro MHcjDopMapmo, coxpaHaeMyio flawe npi/i OTKmoHeHHOM nmanm m 
KOT opaa cny>KMT flrm TecTMpoBaHi/m naumv\ m o6opyflOBaHi/m KOMnbioTepa, HananbHO m 
3arpy3KM nK npw BKmoHeHMM. 3anncb Ha cnepi/iaribHyio xacceTy I13y npoi/icxofli/rr Ha 3aBOfle 
$npMbi-M3roTOBMTerm l“lK m HeceT nepTbi ero MHfli/iBi/iflyanbHOCTM. 06"beM I13y 
OTHOcmenbHO HeBeni/iK - ot 64 no 256 K6. 

2. 03Y (onepaTMBHoe 3anoMMHaioLflee ycTpoi/icTBO, On — onepaTi/iBHaa naM^Tb) v\nv\ RAM 
(random access memory), cnywm flrm onepaTMBHoro xpaHeHi/m nporpaMM m flaHHbix, 
coxpaHaeMbix TonbKO Ha nepi/iofl pa6oTbi I1K. OHa 3Hepro3aBMCMMa, npi/i OTKmoHeHi/iM 
nmaHna i/mcjDopMafli/m Tepaeica. On BbiflenaeTca oco6biMM cjDyHKfli/mMi/i m cnefli/icjDi/iKoi/i 
flocTyna: 

• On xpaHm He TonbKO flaHHbie, ho m BbinormaeMyio nporpaMMy; 

• Mfl MMeeT B03M0>KH0CTb np^Moro flocTyna b Ofl, Mi/iHya CMCTeMy BBOfla/BbiBOfla. 


JlomHecKaa opraHM3aflM?i naMa™ — aflpecafli/ia, pa3MeifleHne flaHHbix onpeflermeTcs 110, 
ycTaHOBneHHbiM Ha flK, a MMeHHO OC. 



3. Kaw-naivmTb - HMeeT Manoe Bpeivm flocTyna, cnywHTflrm BpeMemnoro xpaHeHna 
npoMewyTOHHbix pe3ynbTaTOB n co,qep>KHMoro Han6onee nacTO ncnonb3yeMbix aneex On n 
pemcTpoB Mn. 

4. BHewi-mfl naMJiTb. YcTponcTBa BHeiDHen naMsrm BecbMa pa3Hoo6pa3Hbi. 
npeflnaraeMaa KnaccHcjDUKapua ynuTbiBaeT Tun HocnTerm, T.e. MaTepnanbHoro 
obteKTa, cnoco6Horo xpaHUTb HHcjDopMapnio. 3 to >xecTxne flncxn, SSD. 

flaHHbie Ha flncxax xpaHSTca b 4>annax — HMeHOBaHHbix o6nacTsx BHeLLmei/i naMan/i, 
BbifleneHHbix flna xpaHeHna Macci/iBa .qaHHbix. Knaciepbi, BbiflermeMbie cfcai/iny, MoryT 
HaxoflHTbc?] b nto6oM CBo6o,qHOM Mecie ahcxoboh naM^TH n He o6a3aTenbHO aBJiaKDTca 
CMe>KHblMH. Bc?l HHCjDOpMapHa O TOM, Tfle HMeHHO 3anHCaHbl KyCOHKH CjDanna, XpaHHTCfl B 
Ta6nime pa3MeineHna cjjannoB FAT (file allocation table). 

5. KoHTponnepbi cnywaTflrm o6ecneHeHna np^Mon CB533H c On, MHHya Mn, ohh 
ncnonb3yioTC?i ,qrm ycTpowcTB 6biciporo o6MeHa flaHHbiMH c On - HaxonHTenn (>xecTXHH 
flHCK), flHcnnen h flp., o6ecneHeHna pa6oTbi b rpynnoBOM hhh ceieBOM pe>XHMe. 
KnaBHaTypa, flHcnnei/i, Mbiuib flBrmioTca MeflneHHbiMH ycTponcTBaMH, noaTOMy ohh 
CBa3aHbi c ci/icTeMHOH nnaToi/i KOHTponnepaMH h HMeioT b On cboh OTBefleHHbie ynacTXH 
naM?un. 

6. llopTbl 6blBaiOT BXOflHblMH H BbIXOflHbIMH, yHHBepcaflbHblMH (BBOfl - BbIBOfl), OHH 
cny>KaT ,qrm o6ecneHeHHa o6MeHa HHcjDopMapneH nK c BHeniHHMH, He oneHb 6bicTpbiMH, 
ycTpoHCTBaMH. l/lHcjDopMapHa, nocTynatoma?! nepe3 nopT, HanpaBrmeTcs b Mn, a noTOM b 
On. BbiflenatoT flBa BHfla nopTOB: 

• nocneflOBaTenbHbiM — o6ecneHHBaeT no6HTOBbin o6MeH HHcjDopMapneH, o6bNHO 
k TaxoMy nopTy noflxntoHaioT MOfleM; 

• napannenbHbiM — o6ecneHHBaeT no6aHTHbin o6MeH HHcjDopMapneH, k TaxoMy 
nopTy noflKntoHaKDT npHHTep. CoBpeMeHHbie nK o6bNHO o6opyqoBaHbi 1 
napannenbHbiM h 2 nocneflOBaTenbHbiMH nopTaMH. 


KOHKpeTHblH Ha6op KOMnOHeHTOB, BXOflaiUHX B flaHHblH KOMnbKDTep, Ha3blBaeTC?) ero 
KOHc|)Hry pa Linen. MnHMManbHaa KOHCpnrypauna I1K, Heo6xoflHMaa flna ero pa6oTbi, 
BKnioHaeT b ce6a cncieMHbiH 6 jiok (TaM HaxoflflTca Mn, On, n3Y, H>KMfl, HTMfl), 



KfiaBI/iaTypy (KaK yCTpOpiCTBO BBOfla MHCjDOpMapMH) M MOHMTOp (KaK yCTpoilCTBO BblBOfla 
MHCjDOpMapMH). 


YPOK 2. 

2.1. YpOBHM TeCTMpOBaHMB. 

YpoBeHb TecTupoBaHMa onpe,qenaeT to, Hafl neivi npon3BOflBTCfl TecTbi: Hafl 
OTflenbHbiM MOflyneM, rpynnoPi MOflynePi v\nv\ cwcTeMoPi b penoM. 

YpoeHU omfiuvatomcn e nepeyto cmepedb ponnMU u HaebiKaMU nonb3oeameneu, 
Komopbie ny^uie eceao nodxodnm dnn mecmupoeaHUH. Ha pa 3 Hbix ypoBhmx TecTupoBai-mio 
noflne>KaT pa 3 Hbie o 6 beKTbi. Bo 3 MO>KHa nyTaHnpa, Bbi 3 BaHHan TeM, hto epnHoro 
o 6 ipenpnH?iToro Ha 6 opa KnaccucjDUKapuPi He cyipecTByeT. To ecTb ‘Tlo ypoBHio 
,qeTann 3 apnn npi/moweHMn” 3to TO>Ke caMoe hto i/i “no ypoBHio TecTi/ipoBaHHn”. 
TecTHpoBaHHe Ha pa 3 Hbix ypoBHnx npon 3 BOflMTcn Ha npoTnweHHH Bcero >KH 3 HeHHoro pm<na 
pa 3 pa 6 oTKH h conpoBO>KfleHnn nporpaMMHoro o 6 ecneHeHi/m. OneHb b3>kho o 6 ecnennTb 
xopoLUHH 6 anaHC ivie>Kfly pa 3 HHHHbiMH ypoBHAMW TecTnpoBaHnn. ripoBefleHi/ie 
TecTHpoBaHi/m Ha Bcex ypoBHnx cwcTeMbi - sto 3 anor ycneuiHoPi peann 3 apnn h cflani/i 
npoeKTa. 

B TecTHpoBaHHH no mo>kho BbiflenHTb 4 THnHHHbix ypoBHfl TecTMpoBaHHn: 

• MoflynbHoe TecTi/ipoBaHwe 

• 1/lHTerpapnoHHoe TecTHpoBaHHe 

• CwcTeMHoe TecTHpoBaHHe 

• ripneMOHHoe TecTHpoBaHHe 

MoflynbHoe (KOMnoHeHTHoe) TecTHpoBaHHe (Module testing, Component 
testing) HanpaBneHO Ha npoBepKy OTflenbHbix He 6 onbiunx nacTePi npnno>xeHnn, KOTopbie 
mo>kho HccneflOBaTb H 3 onnpoBaHHO ot flpyn/ix noflo 6 Hbix nacTePt. HacTO flaHHbiPi Bi/ifl 
TecTHpoBaHi/in peani/i 3 yeTcn c wcnonb 30 BaHi/ieivi cnepi/ianbHbix TexHonomPi h 
HHCTpyMeHTanbHbix cpeflCTB aBTOMaTM 3 api/in TecTwpoBaHi/m, 3 HaHHTenbHO ynpoLpatoLpi/ix h 
ycKopnKDipnx pa 3 pa 6 oTKy cooTBeTCTBytoipi/ix TecT-KePicoB. 


ripn BbinonHeHUM flaHHoro TecTHpoBaHHa MoryT npoBepnTbcn OTflenbHbie cjDyHKpun nan 
MeTOflbi KnaccoB, caMM Knaccbi, B3ai/iMOflei/icTBne KnaccoB, He6onbLLme 6n6nnoTeKH, 
OTflenbHbie nacTH npnno>KeHnn. 

1/lHTerpafliioHHoe TecTkipoBaHiie (Integration Testing) HanpaBneHO Ha npoBepKy 
B3anMOflePicTBnn Me>Kfly HecKonbKmvm HacTflMH npi/ino>KeHMn, xawflan H3 KOTopbix, b cboio 
onepeflb, npoBepeHa OTflenbHO Ha cia,qnn MOflynbHoro TecTHpoBaHHn. K coxoneHi/iio, flawe 
ecni/i Mbi pa 6 oTaeM c oneHb KanecTBeHHbiMH OTflenbHbiMi/i KOMnoHeHTaMW, «Ha CTbiKe» hx 
B 3anMOflePicTBMn nacTO B03HHKaioT npo 6 neivibi. 1/lMeHHO stm npo 6 neivibi h BbinBnneT 
HHTerpaflHOHHoe TecTi/ipoBaHwe. 

CncTeMHoe TecTnpoBaHne (System Testing) HanpaBneHO Ha npoBepxy Bcero 
npnno>KeHnn xax efli/moro penoro, co 6 paHHoro H3 nacTei/i, npoBepeHHbix Ha flByx 
npeflbiflyiflHX CTafli/mx. 3flecb He TonbKO BbinBnnioTCH flecjDeKTbi «Ha CTbiKax» KOMnoHeHTOB, 
ho h nonBnneTcn B03M0>KH0CTb nonHopeHHO B3ai/iMOflei/icTBOBaTb c npi/ino>KeHMeM c tohkh 
3peHnn KOHeHHoro nonb30BaTenn, npmvieHnn MHO>KecTBO flpyrux bi/iaob TecTHpoBaHHn. 

flan nyHinero 3anoMHHaHnn cieneHb fleiann3apnn b MOflynbHOM, HHTerpaflHOHHOM w 
CHCTeMHOM TecTHpoBaHHH noKa3aHa cxeMaTHHHO Ha pucyHKe: 


CncTeMHoe 

TecTiipoBaHne 


HHTerpaL(noHHoe 

TecTupoBaHiie 


MoflynbHoe 

TecTupoBaHne 



ripi/ieMOHHoe TecTupoBaHkie (Acceptance Testing) sto nocneflHnn 
pa3HOBHflHOCTb TecTwpoBaHi/in, BbinonHneMoro flo pa3BepTbiBaHnn nporpaMMHoro 
o 6 ecneHeHnn. L(enb npi/ieMKH - onpefleneHi/te, yqoBneTBopneT nv\ CHdeMa npweMOHHbiM 
KpmepHnM, h BbiHeceHHn peuieHi/m 3aK33HHKOM nan flpyrmvi ynonHOMoneHHbiM nnpoM - 
npHHHMaeTcn npnno>KeHne nan HeT. Oa3a npneMOHHoro TecTHpoBaHHn flnmcn flo Tex nop, 
noxa 3axa3HHK He BbiHOCHT peineHHe 06 OTnpaBneHHH npnno>KeHnn Ha flopa 6 oTKy nan 
Bbiflane npnao>KeHna. 




































OocneflOBaTejibHOCTb w BpeMB BbinormeHHH pa3Hbix ypoBHeu TecmpoBaHi/iH 

npnH^TO CHmaTb, hto TecTupoBaHne KOMnoHemoB Hy>KHO BbinonHaTb b nepByio onepeflb, n 
npucTynaTb KflpyruM pa3HOBHflHOCTflM TecTOB TonbKO nocne ycneiuHoro 3aBepweHHfl aToro 
Bn,qa TecTupoBaHna. OflHaxo Taxoi/i noflxofl, Boo 6 me roBopn, HeBepeH flna UTepapnoHHoro 
npopecca pa3pa6oTKH. BMecTO aToro peKOMeHflyeTcn BbmBnsrrb TecTbi KOMnoHeHTOB, 
MHTerpapi/in n cwcTeMbi, KOTopbie c MaKcwvianbHoPi BeponTHOCTbio no3BonnT o 6 Hapy>KHTb 
olum6kw, h BbinonHSTb 3th TecTbi no npi/iHpi/iny MaKCWManbHoro pi/icxa. 

2.2. K)hmt TecTbi 

MoflynbHoe TecTupoBaHne, nnn (OHUT-TecTupoBaHne (amn. unit testing) — npopecc 
b nporpaMMupoBaHnn, no3BonnioLnw/i npoBepuTb Ha KoppeKTHOCTb OTflenbHbie MO,qynn 
HcxoflHoro KO,qa nporpaMMbi. 

1/l.qen coctoht b tom, HTo 6 bi nnoaTb TecTbi flrm Ka>KfloPi HeTpHBHanbHoPi cjDyHKpww 
i/ini/i MeTOfla. 3to no3BonneT flocTaTOHHO 6 bicipo npoBepuTb, He npi/meno ni/i onepeflHoe 
H3MeHeHne KOfla k perpeccww, to ecTb k nonBneHi/iio olum6ok b y>xe OTTecTi/ipoBaHHbix 
MecTax nporpaMMbi, a Taioxe o 6 nernaeT o 6 Hapy>KeHne h ycTpaHeHHe t3khx oluh6ok. 

Moflynb, b KOHTeKCTe MOflynbHoro TecTHpoBaHHa, npeflCTaBnneT co6oh 
MHHHManbHyio CMbicnoByio eflHHHpy HcxoflHoro KOfla, npuroflHyio flnn TecTHpoBaHHn 
(cf)yHKpi/m, npopeflypa, MeTOfl, b OTflenbHbix cnynanx- Knacc). MoflynbHbiPi TecT npoBepneT 
pa 6 oTocnoco 6 HOCTb MOflynn b ycnoBi/inx H3onni 41 / 11/1 ot ,qpyrnx MO,qynei/i npi/moweHi/m. 
1/lcKnioHHB BnHnHHe flpyrHX MO,qynei/i, Mbi npoBepneM Ham Moflynb b CTepi/mbHbix ycnoBi/mx: 
ecni/i pe3ynbTaT BbinonHeHi/m MOflynbHoro TecTa He cooTBeTCTByeT owi/iflaeMOMy, to 
0 Lun 6 Ka xpoeTca b non/ixe Hamero MOflynn, a He bo BHewHi/ix cfcaKTopax. 


MoflynbHbie TecTbi v\ TDD 

l/l3HaHanbHO, ocHOBHbiM Ha3HaneHneM MOflynbHoro TecTwpoBaHi/m 6binn perpeccHOHHbie 
npoBepKH, ho, Kax OKa3anocb, unit-TecTbi cnoco6Hbi Ha 6onbmee. 

BTopbiM po>KfleHneM MOflynbHbie TecTbi o6n3aHbi nepefle HOBOBBefleHwPi b MeTOfli/ixax 
co3flaHnn no. npH nepexofle k ™6khm MeTOflonon/mM pa3pa6oTKH bo3hhk Bonpoc - Kax 
cflenaTb Ka>Kflyio HTepapmo MaKCHManbHO ac|DcjDeKTHBHOH? He flenaTb HHHero nnmHero. 
EcTb Tpe 6 oBaHne k npoflyKTy, ero Haflo peann30BaTb c MHHHManbHbiMH 3aTpaTaMH 
BpeMeHH h cun. flnn aToro pa3pa6oTHHKy Hy>KHO neTKO npeflCTaBnnTb KOHeHHbiPi pe3ynbTaT 


Ha a3biKe nporpaMMHoro KOfla. OflHH H3 BapnaHTOB TaKoro npeflCTaBneHHn - MoflynbHbie 
TecTbi, cepflpe TDD (Test driven development - pa3pa6oTKa nepe3 TecTHpoBaHHe). 
Pa3pa6oTHHK nmueT TecTbi Ha HOByro cjiyHKflHOHanbHOCTb. nepBOHananbHO nporoH Kaxcfloro 
Tecia 3aBepiuaeTca HeyflaHHO (TecT cyiflecTByeT, ho KOfla, KOTopbii/i oh npoBepneT, HeT). 
Pa3pa6oTHHK nmueT KOfl npHnoxceHHn h CHOBa nporoHneT TecT. Ecni/i TecT npoi/ifleH 
ycneujHO (paBHO KaK h Bee paHee HanncaHHbie TecTbi Ha “cTapyKD” cjiyHKflHOHanbHOCTb), 
npoMexcyTOHHan perib CHHTaeTcn flocTHmyTom 

JHoCTQHHCTBa MOUVflbHblX TeCTOB: 

1. JlyHLue KanecTBO KOfla. no cyTH, KOM6HHaflnn “ocHOBHoro” KOfla h MOflynbHbix 
TeCTOB - 3T0 flBOHHan 3anHCb OflHOH H TOH >Ke CjDyHKflHOHanbHOCTH. B KOfle MOryT 
6 biTb oluh6kh. B TecTe MoryT 6biTb oluh6kh. Ho BeposrmocTb oluh6kh h b KOfle h b 
T ecTe ropa3flo MeHbiue. 

2. B cnynae TDD: oxcnflaeMbii/i pe3ynbTaT BbinonHeHHn KOfla. MoflynbHbie TecTbi 
om/icbiBaKDT npoTOTHn npHnoxceHHn - 3anox<eHHyKD CTpyKTypy, 6a30Bbie anropi/mvibi. 
CooTBeTCTBeHHO, KOfl peanH3yeT Hflen pa3pa6oTHHKa, BbipaxceHHbie b MOflynbHbix 
TecTax (nepeBOfl 6n3Hec-a3biKa b n3biK nporpaMMHoro KOfla). 

3. B cnynae TDD: B03M0>KH0CTb He flenaTb jihluhhx flBH>KeHHH. MoflynbHbie TecTbi 
cooTBeTCTByioT 6n3Hec-Tpe6oBaHnaM —> KOfl npoLuen MoflynbHbie TecTbi —> 3aflana 
BbinonHeHa. 

4. Bo3MO>KHOCTb npoBOflHTb pecjiaKTopHHr 6e3 onaceHHH “nonoMaTb” pa6oiy 
npHnoxceHHn. OcHOBHoe Ha3HaneHne MOflynbHbix TecTOB coctoht He CTonbKO b tom, 
HTo6bi HaxoflHTb 6arn b TeKyiflen Bepcnn npoflyKTa, CKoribKO b tom, HTo6bi He 
nponycTHTb 6arn b CTapoix CjDyHKflHOHanbHOCTH npi a flo6aBfieHHn hoboh. K npHMepy, 
ManeHbKoe “ynyHineHHe” b anropHTMe LUHcj>poBaHHn He pa3pyiunT bckd cncTeMy, 
ecnn Ha anropHTM h CMe>KHbie KOMnoHeHTbi ecTb MoflynbHbie TecTbi. 

5. CxopocTb Haxo>KfleHH?t 6aroB. no opeHKaM axcnepTOB, MoflynbHbie TecTbi 
no3BormioT HaHTH okojio 15% 6 aroB, BbmBfieHHbix b xofle noriHoro flHKna 
pa3pa6oTKH. B to x<e BpeMn, 6onbineH nacTbio 3 to KpHTHHecKHe 6arn, h hx paHHee 
BbmBfieHHe cnoco6HO c6epenb cyLflecTBeHHyio flomo pecypcoB h npeflOTBpaTi/iTb 
KaTaKnn3Mbi b cpefle nonb30BaTenn nporpaMMHoro npoflyKTa. HeM Kopone nyTb b 
M cnpaBneHMH 6ara, TeM MeHbiue 6yfleT 3aTpaneHO ycnnHH Ha ero HcnpaBneHHe. 

6 . B03M0>KH0CTb TeCTHpOBaHHS 6a30B0H CjDyHKflHOHanbHOCTH 6e3 Ul H OTnaflKH 6e3 
Hcnonb30BaHHn “dkhboh” cncTeMbi. 



7. Bonee yflo6Han Koopfli/mafli/in pa6oTbi pacnpeflenem-ioPi rpynnbi nporpaMMHCTOB. 
MoflynbHbie TecTbi no3BonnioT npoBecTU npneMOHHbie ncnbiTaHi/m nepefl 
MHTerpupoBam/ieM MO,qynei/i b eflHHyio cucTeMy. MoflynbHbie TecTbi - 3to Mepa 
OTBeTCTBeHHOCTH pa3pa6oTHHKa. Ecni/i pa3pa6oTHMK BbinycKaeT KOfl, KOTopbie He 
npoxoflm MoflynbHbie TecTbi, sto MO>KeT 3aMeflnmb npoflBH>KeHne Bcero npoeKTa. 
llpeflCTaBHM, hto b ci/icTeMe o6cny>KHBaHnn TenecKonoB ecTb KOfl, KOTopbii/i flon>KeH 
BbinonHHTbcn TonbKO b fleHb neTHero paBHOfleHCTBHn. Eonn nporpaMMHCT, 
HanHcaBLUHM stot KOfl, He noflroTOBHT flnn Hero TecT, to cneflyioLflHH nporpaMMHCT 
MO>KeT BHecTH npaBKy h He npoBepHTb pa6oTocnoco6HOCTb KOfla b stot 
eflHHCTBeHHbiH fleHb b rofly. 

8. MoflynbHbie TecTbi cny>KaT flononHeHHeM k floxyMeHTaflHH h noMoraioT HOBOMy 
pa3pa6oTHHKy bohth b Kypc flena. 06'beKTHO-opneHTnpoBaHHbie n3biKH 
nporpaMMHpoBaHHn npeflnonaraioT Hannnne 3aBHCHMOCTei/i Me>Kfly xnaccaMH. 
He6onbiiioe H3MeHeHne b, Ka3anocb 6bi, BTopocTeneHHOM Knacce, cnoco6HO 
pa3pyiiiHTb pa6oTy Been CHCTeMbi, nosTOMy MoflynbHbie TecTbi b t3khx cnynanx 
MoryT OKa3aTbcn oneHb none3Hbi. 

9. ToneHHan HacTpoHKa npon3BOflHTenbHOCTH CHCTeMbi h o6Hapy>KeHne yTenex 
naMnTM. Bocnpon3BecTH 100 Tbic. oflHOBpeMeHHbix noflKnioHeHHH h BbinonHeHHe 
onpefleneHHOH nocneflOBaTenbHOCTH flei/icTBHH b cncTeMe He Tax-TO npocTO. 
ropa3flo yflo6Hee Bocnpon3BecTH 3Ty Harpy3xy c noMoiflbio MOflynbHbix TecTOB h 
Ha6nioflaTb noBefleHHe npoflyxTa c noMoiflbio purify, valgrind h noflo6Hbix 
HHCTpyMeHTOB. Mo>kho noi/i™ flanbiiie h paccMaTpi/iBaTb pe3ynbTaTbi 3aMepa 
npOH3BOflHTenbHOCTM KaK KpHTepHH OfleHKH BHeceHHbIX H3MeHeHHH. EcnH npH 
flo6aBneHHn hoboh cjDyHXflHOHanbHOCTH npon3BOflHTenbHOCTb CHCTeMbi 
yxyflLUHnacb, to sto MO>xeT cny>KHTb “xpacHbiM CBeTOM” flnn BHeflpeHHn flaHHOH 
BepcMM npoflyKTa. 

HeflocTaTKM MOflynbHbix TecTOB 

1. BpeMeHHbie 3aTpaTbi. BMecTO HanncaHHn KOfla, xoTopbii/i mo>kho npoflaTb, 
pa3pa6oTHHK 6yfleT TpyflHTbcn Hafl TecTaMH. CaMa Hflen npefloxpaHSTbcn ot Bcero 
h Ben MO>xeT OKa3aTbcn HaflyMaHHOH. JlyHine no cfcaKTy nocMOTpeTb, hto 
CnOManOCb, H HHHHTb HMeHHO 3Ty HaCTb. 

2. MOflynbHbix TecTOB HeflocTaTOHHO flnn xanecTBeHHoro TecTHpoBaHHn npnno>xeHHH. 
flcHO, hto MoflynbHbie TecTbi He oxBaTbiBaioT pa6oTy Been CHCTeMbi b penoM. 

3. MoflynbHbie TecTbi BbinonHnioTcn “b BaxyyMe”, b CTepnnbHbix ycnoBHnx. B 
peanbHOH >kh3hh koa MO>xeT BanHTbcn, CKa>KeM, M3-3a npo6neM c 



npon3BO,qnTenbHOCTbKD, npuneM MMeHHO b tom MecTe, r,qe, Ka3anocb 6bi, 
MOflynbHbie TecTbi 1/1 He Hy>KHbi. 

4. MoflynbHbie TecTbi, KaK h mo6bie flpyme, noKa>KyT Hani/iHHe oluh6ok, ho He flOKawyT 
MX OTCyTCTBl/ie. 


PaccMOTpi/iM npHMep TecTa Ha fl3biKe Python: 

flonycTHM, y Hac ecTb cjDyHKflMn multiply, KOTopan BbiflaeT HaM npon3BefleHne flByx HMcen. 
KDhht TecTbi 6yflyT BbiirmfleTb cneflyioLflMM o6pa30M: 

import unittest 

from unnecessary math import multiply 


class TestUM(unittest.TestCase): 


def setup(self): 
pass 

def test_numbers_3_4(self): 

self.assertEqual( multiply(3,4) , 12) 

def test_numbers_0_3(self) : 

self.assertEqual( multiply(0,3), 0) 

def test_numbers_-l_3(self): 

self.assertEqual( multiply(-1,3), -3) 

if name == ' main ': 


unittest.main() 



Ilpn 3anycKe TecTOB 6yqeT npon3Be,qeHa npoBepKa Tpex cnynaeB - npon3Be,qeHne flByx 
nono>KHTenbHbix nucen, Hyrm n nonowmenbHoro, OTpi/ipaTenbHoro n nono>KHTenbHoro. 

flonycTMM, npn pecfcaKTopi/iHre pa3pa6oTHHK nepenyTaeT Tpe6oBaHMa, n pewm, hto Ha 
Bbixofl cf)yHKpnn He flonweH noflaBaTbca 0, h Hy>KHO BbiflaBaTb b t3kom cnynae oum6i<y 
nonb30BaTenio (.qonycTHM, nepenyTaeT c cjDyHKpi/iePi pacneTa ckhakh, atih KOTopoPi npi/i 
BBefleHHH 0 Hy>KHO BbiflaTb nonb30BaTenio coo6meHne, hto CKi/iflKa BBefleHa HeBepHo). 
riocne T3KHX H3MeHeHHH TeCT test_numbers_0_3 BblflaCT OLUH6Ky, TaK KaK pe3yflbTaTOM 
6 y,qeT He 0, a coo 6 meHne 06 oum6i<e. 3to no3BonnT pa3pa6oTHHKy Ha paHHePi CTaflww 
OTnoBHTb npo6neMy. 

no,qpo6Hee o hdhht Teciax: 

http://blog.openaualitv.ru/unit-tests-whv 

http://rsdn.org/article/testinq/UnitTestina.xml 

http://aahcep.aithub.io/bloa/2013/02/10/aa-in-pvthon-unittest/ 

http://aeosoft.no/development/unittesting.html 


2.3. Knaccucjoi/iKaui/m m Bn,qbi TecTi/ipoBaHMfl + Ad-hoc, Error 
Guessing, Exploratory testing + Perpecci/iom-ioe TecTupoBaHwe 

TecTHpoBaHHe mo>kho Knaccnc|3npnpoBaTb no oneHb 6onbLUOMy KonwnecTBy 
npi/i3HaK0B. CymecTByeT HecxoribKO npn3H3K0B, no KOTopbiM npi/iHATO npon3BO,qnTb 
KnaCCHCjDHKapHKD THnOB H BHflOB TeCTHpOBaHHSR. 

TecTHpoBaHHe cymecTBeHHO pa3nnHaeic?i no 3a,qaHaM, KOTopbie c hx noMombio 
peiuaioTca, h no ncnonb3yeMoPi TexHHKe. Pa3nnnne 3a,qaH TecTHpoBaHHe npnBO,qnT, 
eciecTBeHHbiM o6pa30M, k Heo6xo,qnMOCTH ncnonb30BaTb BecbMa pa3Hoo6pa3Hbie THnbi 
(BHflbl) TecTHpoBaHHe. 
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§ HCTOSHMKM 


1/13 cxeMbi BbiLue nerKO y6e,qMTbca, hto MaTepi/ian flocTaTOHHO oeteivieH m cno>KeH, a 
my6oKoe noHMMaHMe Kaxcfloro nyHKTa b Knacc\Adpmau,m Tpe6yeT onpefleneHHoro onbiTa, 
noaTOMy Mbi paccMOTpuM caMbii/i npocToi/i, MMHMManbHbii/i Ha6op MHCpopMapm/i, 
Heo6xoflHMbM HannHaKDineMy TecTupoBinnKy. 

l/lcnonb3ywTe Hi/DKenpi/iBefleHHbii/i crmcoK xax oneHb KpaTKyio «LunapranKy ,qrm 
3anoMMHaHna». l/liax, TecTupoBam/ie mo>kho Knacci/icjDi/mi/ipoBaTb: 


1. no 3anycKy KOfla Ha i/icnoxiHeHMe: 

• CTaTMHecKoe TecTHpoBaHHe (Static Testing) — 6e3 3anycKa KOfla. B 
paMKax aToro noflxo,qa TecTupoBaHi/iio MoryT noflBepraTbca floxyMeHTbi, 
rpacpuHecKL/ie npoTOTmibi, koa npnno>KeHn?i n T.fl. 

• flMHaMMHecKoe TecmpoBaHMe (Dynamic Testing) — TecTupoBaHne c 
3anycKOM KOfla Ha McnormeHHe. OcHOBHaa Mflea coctoht b tom, hto 
npoBepaeTca peanbHoe noBe,qeHMe (nacTM) npnno>KeHH?i. 


2. flo flocTyny k KOfly m apxMTeKType npmioHceHma: 















• MeTOfl nepHoro aifliiKa (Black Box Testing) — flocTyna k KOfly HeT. 


TedupoBaHne KaK cjDyHKflHOHanbHoe, TaK h HecjDyHKflHOHanbHoe, He npeflnonaraioLflee 
3HaHna BHyTpeHHero ycTpoi/icTBa KOMnoHeHTa v\nv\ CHCTeMbi. TecTHpyeMaa nporpaMMa flan 
TeCTHpOBLUHKa - KaK HepHbIM Henp03paHHblPi fllflHK, COflep>KaHHa KOTOporo OH He BHflHT. 
LJertbio stoh TexHHKH aBnneTcn noHCK oluh6ok b HenpaBHfibHO peann30BaHHbie nan 
HeflocTaKDLL(ne cjDyHKpMH, ollih6kh HHTep4)ei?ica, ollih6kh b CTpyKTypax flaHHbix nan 
opraHH3apnn flocTyna k BHeniHHM 6a3aM flaHHbix, ollih6kh noBefleHHn nan HeflocTaTOHHaa 
npOH3BOflHTeabHOCTH CHCTeMbi. 

llpuMep: TecTHpoBinHK npoBOflHT TecTHpoBaHHe Be6-caHTa, He 3Haa oco6eHHOCTeH ero 
peaan3ai4nn, ncnoab3ya ToabKO npeflycMOTpeHHbie pa3pa6oTHHKOM aoaa BBOfla h khobkh. 
I/Ictohhhk o>KHflaeMoro pe3yabTaTa - caei4Hc(3HKai4na. 


• MeTOfl 6enoro fliflUKa (White Box Testing) — flocTyn k KOfly ecTb. 

flaHHbiH MeTOfl npe,qaoaaraeT, hto BHyTpeHHaa CTpyKTypa/ycTpoHCTBo/peanH3aflHn 
CHCTeMbi H3BecTHbi TecTHpoBLL(HKy. Mbi Bbi6npaeM BxoflHbie 3HaneHHa, ocHOBbiBaacb Ha 
3H3HHH KOfla, KOTOpblH 6yfleT HX 06 pa 6 aTblBaTb. TOHHO T3K >Ke Mbl 3HaeM, K3KHM ,qoa>KeH 
6biTb pe3yabTaT stoh o6pa6oTKH. 3HaHHe Bcex oco6eHHOCTeH TecTHpyeMOH nporpaMMbi h 
ee peaaH3apHH - o6a3aTeabHbi flan stoh TexHHKH. TecTHpoBaHHe 6eaoro niflHKa - 
yray6aeHHe bo BHyTpeHHee ycTponcTBO CHCTeMbi, 3a npeflenbi ee BHeniHHX HHTepcjDeHCOB. 

llpuMep: TecTHpoBinHK, KOTopbin, KaK npaBHao, SBaaeTca nporpaMMHCTOM, H3ynaeT 
peaaH3ai4Hio KOfla noaa BBOfla Ha Be6-CTpaHHfle, onpeflenaeT Bee npeflycMOTpeHHbie (KaK 
npaBHabHbie, TaK h HeapaBHabHbie) h He npeflycMOTpeHHbie nonb30BaTenbCKHe BBOflbi, h 
cpaBHHBaeT cjDaKTHHecKHH pe3ynbTaT BbinoaHeHHa nporpaMMbi c o>KHflaeMbiM. Ilpn stom 
o>KHflaeMbiH pe3yabTaT onpefleaaeTca hmchho TeM, KaKfloa>KeH pa6oTaTb koa nporpaMMbi. 


• MeTOfl ceporo ammo (Grey Box Testing) — k nacTH KOfla flocTyn ecTb, k nacTH — 
HeT. 

MeTOfl TecTHpoBaHHa nporpaMMHoro o6ecneHeHHa, KOTopbin npeflnoaaraeT, KOM6HHaflHio 
White Box h Black Box noflxoflOB. To ecTb, BHyTpeHHee ycTponcTBO nporpaMMbi HaM 
H3BecTHO aniiib HacTHHHO. ripeflnonaraeTcn, HanpHMep, flocTyn k BHyTpeHHen CTpyKType h 
aaropHTMaM pa6oTbi 110 flan HanncaHHa MaKCHMaabHO acjDcjDeKTHBHbix TecT-KencoB, ho 
caMO TecTHpoBaHHe npoBOflHTca c noMoiflbio TexHHKH nepHoro aiflHKa, to ecTb, c no3HflHH 



nonb30BaTenfl. 3Ty TexHHKy TecTi/ipoBaHi/m Taioxe Ha3biBaioT MeTOflOM nonynpo3paHHoro 
aiUHKa: HTO-TO Mbl BMflHM, a HTO-TO - HeT. 

llpuMep: TedupoBinnK M3ynaeT KO,q nporpaMMbi c TeM, HTo6bi nyHiue noHHMaTb npi/iHpunbi 
ee pa6oTbi n n3yHHTb B03M0>KHbie ny™ ee BbinonHeHi/m. TaKoe 3HaHne noMO>KeT HanncaTb 
TecT-Kei/ic, KOTopbii/i HaBepH^Ka 6yqeT npoBepnTb onpefleneHHyio cjDyHKpnoHanbHOCTb. 



3. no CTeneHM aBTOMaTM3ai4i/ii/i: 

• PynHoe TecTupoBaHne (Manual Testing) — TecT-KePicbi BbinonH^eT nenoBeK. 

TedupoBinnKn BpyHHyio BbinonHnioT TecTbi, He i/icnonb3yn hhiokhx cpeflCTB 
aBTOMaTH3apHH. PyHHOe TeCTHpOBaHHe - CaMbll/i HM3KOypOBHeBblM H npOCTOH Tun 
TecTHpoBaHHn, He Tpe6yioinnx 6onbiuoro KonunecTBa flononHmenbHbix 3Hanm. 

• ABTOMaTM3npoBaHHoe TecmpoBaHiie (Automated Testing) — TecT-Kei/icbi 
nacTHHHO i/inn nonHOCTbho BbinonHneT cnepi/ianbHoe MHCTpyMeHTanbHoe cpeflCTBO. 

llpeflnonaraeT ncnonb30BaHne cnepnanbHoro nporpaMMHoro o6ecneHeHnn (noMHMO 
TecTHpyeMoro) ,qrm KOHTporm BbinonHeHMn TecTOB h cpaBHeHMn owHflaeMoro 
cjDaKTHHecKoro pe3ynbTaia pa6oTbi nporpaMMbi. 3 tot Tun TecTupoBaHi/m noMoraeT 
aBTOMaTH3npoBaTb nacTO noBTopnioLUHecn, ho Heo6xo,qnMbie ,qrm MaKCHMH3apnn 
TecTOBoro noKpbiTHn 3a,qaHH. 

• rionyaBTOMaTM3kipoBaHHoe (Partially automated) 

OflHH H3 cjDyHflaMeHTanbHbix npnHpnnoB TecTHpoBaHHn rnacm: 100% aBTOMaTH3apnn 
HeB03M0>KHa. floaTOMy, pyHHoe TeCTHpOBaHHe - Heo6xo,qnMOCTb. 


4. flo ypoBHK) fleTann3ai4Hn npnno>KeHHfl (no ypoBHto TecTnpoBaHna): 










• MoflynbHoe (KOMnoHeHTHoe) TecTi/ipoBam/ie (Module testing, Component 
testing) — npoBepmoTcn OTflenbHbie He6onbiune nacTM npi/inoweHi/m. 

• HHTerpaLiMOHHoe TecTi/ipoBam/ie (Integration Testing) — npoBepneics 
B3anMOflei?icTBne Mewfly HecKonbKHMH HacTSMM npi/ino>KeHi/m. 

• CucTeMHoe TecTupoBam/ie (System Testing) — npunoweHHe npoBepneicn KaK 
eflHHoe penoe. 

5. no npkiHMkinaM pa6oTbi c npunoKeHueM: 

• rio3MTMBHoe TecrnpoBaHne — Bee fleMCTBua c npnno>KeHneM BbinormaioTca 
CTporo no HHCTpyKpun 6e3 hwokmx HeflonycTHMbix flei/icTBi/ii/i, HexoppeKTHbix 
.qaHHbix n T.fl. 

• HeraTMBHoe TecTupoBaHne — b pa6oie c npi/inoweHi/ieM BbinormaioTca 
(HexoppeKTHbie) onepapnn n ncnonb3yioTcn flaHHbie, noieHpuanbHO npuBOflnmne 
0Lun6KaM (Knaccnxa waHpa — fleneHne Ha Honb). 

HeraTHBHbie TecTbi HE npeflnonaratoT B03HHKH0BeHnn b npnno>KeHHn oluh6kh. HanpoTHB 
— ohh npeflnonaratoT, hto BepHO pa6oTarc>Lnee npi/inoweHi/ie flawe b KpmHHecKOM 
cmyapi/iH noBefleT ce6n npaBi/mbHbiM o6pa30M (b npmviepe cfleneHHeM Ha Honb, 
HanpHMep, OTo6pa3HT coo6meHne «flenmb Ha Honb 3anpemeHO»). 


6. no CTeneHM noflroTOBJieHHOCTM 

• TecTupoBaHne no flOKyMeHTaumi 

• HHTynTMBHoe TecTMpoBaHMe (Ad-hoc) 


7. no o6"beKTy TecTkipoBaHUfl: 

• cpvHKUHQHanbHoe (functional testing) 

OyHKpHOHaribHbie TecTbi 6a3npytoTca Ha cjDyHKpi/iax m oco6eHHOCTax, a Taioxe 
B3anMOfleHCTBi/in c .qpyrmviM CHCTeMaMH, h MoryT 6biTb npeflciaBJieHbi Ha Bcex 



ypoBhmx TecTHpoBaHna: KOMnoHeHmHOM ujiu ModynbHOM (Component/Unit testing), 
UHmezpaguoHHOM (Integration testing), cucmeMHOM (System testing) u npueMOHHOM 
(Acceptance testing). OyHKfli/ioHanbHbie BUflbi TecTnpoBaHi/m paccMaTpi/iBaioT 
BHeniHee noBefleHne cucTeMbi. flanee nepenncneHbi oflHn H3 caMbix 
pacnpocTpaHeHHbix BHflOB cjDyHKflHOHanbHbix TecTOB: 

o cjJyHKLiMOHanbHoe TecmpoBaHiie (Functional testing) paccMaTpi/maeT 
3apaHee yKa3aHHoe noBefleHne n ocHOBbiBaeTca Ha aHann3e cnepi/icjDHKapHH 
Cj3yHK14HOHanbHOCTH KOMnOHeHTa HflH CHCTeMbl B penOM. 
o TecTupoeaHne 6e3onacHocm (Security and Access Control Testing) — 
3to CTpaTen/m TecmpoBaHi/m, ncnonb3yeiviaa flrm npoBepxi/i 6e3onacHOCTH 
cucTeMbi, a Taioxe flrm aHariH3a phckob, CB?t3aHHbix c o6ecneneHneM 
penocTHoro noflxofla k 3aiflHTe npnno>KeHi/m, arat< xaxepoB, Bi/ipycoB, 
HecaHKpHOHHpoBaHHoro flocTyna k KOHcjDHfleHflHanbHbiM flaHHbiM. 
o TeempoBaHlie B3aiiMOfleMCTBMB (Interoperability Testing) — sto 

cjDyHKpHOHanbHoe TecTHpoBaHHe, npoBepmoiflee cnoco6HOCTb npnno>KeHi/m 
B3aHMOfleHCTBOBaTb C OflHHM M 6onee KOMriOHeHTaMH HflH CHCTeMaMH H 
BKnioHaioLnee b ce6n TecTi/ipoBaHi/ie coBMecTHMOCTi/i (compatibility testing) n 
HHTerpapHOHHoe TecTHpoBaHHe (integration testing). 


HecbvHKmioHanbHoe (non-functional testing) onncbiBaeT TecTbi, Heo6xoflHMbie 
flrm onpefleneHiia xapaKTepncTi/iK nporpaMMHoro o6ecneHeHi/m, KOTopbie MoryT 
6biTb H3MepeHbi pa3nnHHbiMH BeniiHHHaMH. B penoM, sto TecTHpoBaHHe Toro, "KaK" 
CHCTeMa pa6oTaeT. flanee nepenncneHbi ocHOBHbie BUflbi HecjDyHKflHOHanbHbix 
TecTOB: 

■ Bee BUflbi TecmpoBaHHB npon3BOflMTenbHocm: 

• Haapy30<-iHoe mecmupoeaHue (Performance and Load Testing) — sto 
aBTOMaTH3npoBaHHoe TecTHpoBaHi/ie, HMHTHpyioLflee pa6oTy 
onpefleneHHoro Koni/iHecTBa 6n3Hec norib30BaTenen Ha KaKOM-nn6o 
o6ifleM (pa3,qermeMOM hmm) pecypce. 

• cmpeccoeoe mecmupoeaHue (Stress Testing) — no3BormeT npoBepmb 
HacKonbKO npnno>KeHne n ciicieMa b flenoM pa6oTocnoco6Hbi b 
ycnoBi/mx CTpecca h Taioxe opeHHTb cnoco6HOCTb cucTeMbi k 
pereHepaflHH, T.e. k B03BpaifleHHio k HopManbHOMy cocTonHHio nocne 
npeKpaifleHHfl B03,qei/icTBi/m CTpecca. 



• mecmupoeaHue cma6unbHocmu ujiu HadewHocmu (Stability / Reliability 
Testing) — npoBepKa pa6oTocnoco6Hoc™ npnno>KeHHs npn .qrmTenbHOM 
(MHoronacoBOM) TecTHpoBaHnn co cpeflHUM ypoBHeM Harpy3KH. 

• obbeMHoe mecmupoeaHue (Volume Testing) — nonyneHi/ie opeHKi/i 
npon3BO,qnTenbHOCTH npn yBenHHem/in o6beMOB .qaHHbix b 6a3e flaHHbix 
npnno>KeHHfl. 

■ TecTMpoBaHkie ycTaHOBKM (Installation testing) — HanpaBneHO Ha npoBepxy 
ycneuiHOH MHCTanrmpi/M m HacTpoHKH, a Taioxe o6HOBneHi/m hhh ypanewa 
nporpaMMHoro o6ecneHeHi/m. 

■ TecTupoBaHMe yflo6cTBa nonb30BaHMB (Usability Testing) — sto MeTOfl 
TecTHpoBaHHfl, HanpaBneHHbiH Ha ycTaHOBneHi/ie CTeneHH y,qo6cTBa 
MCnonb30BaHHa, 06 yHaeM 0 CTM, nOHflTHOCTM H npHBfieKaTeJlbHOCTH ,qna 
nonb30BaTenei?i pa3pa6aTbiBaeMoro npoflyicra b KOHTeKCTe 3a,qaHHbix ycnoBHM. 
[ISO 9126] 

■ TecTupoBaHMe Ha otk33 m BoccTaHOBJieHMe (Failover and Recovery 
Testing) — npoBepaeT TecTiipyeMbiPi npoflyKT c tohkh 3peHna cnoco6HOCTH 
npoTHBOCToaTb h ycneniHO BoccTaHaBniiBaTbca nocne B03M0>KHbix c6oeB, 
B03HHKLUHX B CB5R3H C OLUH6KaMH nporpaMMHoro 06 ecneHeHI/m, OTK33aMH 

o6opy,qoBaHH?i hhh npo6neiviaMH cb?13h (Hanpi/iMep, otk 33 cem). 

■ KoHcfwrypauMOHHoe TeempoBaHlie (Configuration Testing) — 

cnepHanbHbiPi Bi/ifl TecTHpoBaHiia, HanpaBneHHbiH Ha npoBepxy pa6oTbi 
nporpaMMHoro o6ecneHeHi/m npii pa3HHHHbix KOHcfci/irypapi/mx ci/icTeMbi 
(3aaBneHHbix nnaTcfcopMax, noflflepwi/iBaeMbix .qpaiiBepax, npii pa3nnHHbix 
KOHCf)Hrypai4HaX KOMnblOTepOB M T.fl.) 


CBH3aHHbie C M3 Me He HUB Mil BMflbl TeCTMpOBaHMfl: 

o flbiMOBoe TecmpoBaHMe (Smoke Testing, Build Verification Testing) 

npoBepKa caMoii b3>khom, caMoi/i KmoneBoii cjDyHKpi/ioHanbHoc™, 
Hepa6oTocnoco6HOCTb KOTopoPi flenaeT 6eccMbicneHHoPi caMy iifleio 
ncnonb30BaHi/m npnno>KeHi/m. llepBbiM nporoH nporpaMMbi (nocne HanncaHi/m i/ini/i 
nocne BHeceHi/m cymecTBeHHbix H3MeHeHi/m). Kax npaBi/mo, ncnonb3yeTca flna 



onpeflenem/m, roTOBa nn nporpaMMa flna npoBe,qeHi/m 6onee o6iimpHoro 
TecTupoBaHMa. 

o CaHMTapHoe TecmpoBaHiie urm npoBepKa 

cornacoBaHHOCTii/ncnpaBHOCTM (Sanity Testing) 

3to y3KOHanpaBneHHoe TecTwpoBaHwe .qocTaTOHHoe ,qnn ,qoKa3aTenbCTBa Toro, hto 
KOHK peTHaa cf)yHKpi/m pa6oTaeT cornacHO 3anBneHHbiM b cnepnc|3HKapnn 
Tpe6oBaHnaM 

BawHO : b HeKOTopbix hctohhhiox oluh6ohho nonaraioT, hto caHmapHoe n flbiMOBoe 
TecTupoBaHne - 3 to oflHO n TO>Ke. Mbi >xe nonaraeM, hto sth Bnflbi TecTi/ipoBaHi/m mvieioT 
"BeKTopa flBH>KeHn?i", HanpaBneHi/m b pa3Hbie CTopoHbi. B otjihhuh ot flbiMOBoro (Smoke 
testing), caHMTapHoe TecTupoBaHne (Sanity testing) HanpaBneHO Brny6b npoBepneivioi/i 
cjoy hK 141/1 n, b to Bpeivm xax flbiMOBoe HanpaBneHO BUiMpb, flnn noKpbiTi/m TecTaMH xax 
mo>kho 6 onbiiiero cjDyHKpHOHana b KpaTHaHWHe cpoKH. 
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flanbHeMinee 

TecTupoBaHne 


o PerpeccuoHHoe TeempoBaHlie (Regression Testing) 

TecTupoBaHne, HanpaBneHHoe Ha npoBepxy Toro cjDaKTa, hto b paHee 
pa6oTocnoco6Hoi?i cjDyHKpi/ioHanbHoc™ He nonBi/mncb oluh6kh, Bbi3BaHHbie 
H3MeHeHnnMH b npnno>xeHHn i/mn epefle ero cjDyHKpi/ioHi/ipoBaHi/m. PerpeccHOHHoe 
TecTupoBaHne nBnneTcn HeorbeivmeMbiM 1/mcTpyMeHTOM o6ecneHeHi/m xanecTBa i/t 
aKTHBHO ncnonb3yeTcn npaKTHHecKH b nio6oM npoeKTe. 


o lloBTopHoe TecmpoBaHiie (Re-testing, Confirmation testing) 












































BbinonHeHne TecT-xei/icoB, KOTopbie paHee o6Hapy>Ki/irm flecjDexTbi, c penbio 
noflTBep^fleHMa ycTpaHeHi/ia flecfcexTOB. OaxTwnecxi/i stot bma TecTupoBam/m 
CBOflMTCS XfleMCTBl/mM Ha CjDHHanbHOH CTaflHH >KH 3 HeHHOrO flMXTia OTHeTa o 
,qec|DeKTe, HanpaBJieHHbiM Ha to, HTo6bi nepeBecTH flecjDexT b cocToaHHe 
«npoBepeH» h « 3 aKpbiT». 


yPOK 3. 

3.1. CucTeMbi KOHTpona Bepcuti. 

CHanana npocToPi npi/iMep - MH>xeHep pa6oTaeT caM Hafl floxyMeHTOM w xoneT coxpaHATb 
BepcHH, HTo6bi HHHero He noTep^Tb. Ofli/iH H3 BapnaHTOB peweHi/m - KormpoBaTb BpyHHyio 
nanxy h flo6aBnsTb k Ha3BaHHio flaTy hhh HOMep BepcHH (flyMaio MHorne flenarm Tax c 
flHnnOMHblMH pa60TaMH, XypCOBbIMW H flpyrHMH B3>KHblMH flOKyMeHTaMH). Ho cymecTByKDT 
ropa3flo 6onee yflo6Hbie MHCTpyMeHTbi. 

npH pa6oTe Hafl co 3 flaHweM 110 (ni/160 nio6oPi flpyroPi pa6oie c floxyMeHTaMi/i) B 03 Hi/ixaeT 
npo6neMa: xax Hecxonbxi/iM MH>xeHepaM pa6oTaTb OflHOBpeMeHHO Hafl oahi/im h TeM >xe 
npoflyKTOM? Kax He noTepaTb MHcjDopMaflmo, He nonoMaTb paHee pa6oTaioLflnPi 
cjDyHXflHOHan cbohmh w3MeHeHi/mMi/i? 

llpoexT nporpaMMHoro npoflyxTa MO>xeT coflep>xaTb cothh ctDaPinoB xofla, h npH pa6oie Hafl 
oflHOH 3aflaneH pa3pa6oTHHx MO>xeT MeHflTb flecsTXM H3 hhx. Kax pa3pa6oTHHxaM 
CMHXpOHH3HpOBaTbCa Me>Xfly C060H H HMeTb B03M0>XH0CTb OflHOBpeMeHHO pa60TaTb C 
oflHMMH h TeMH >xe cfcaPinaMW? 

flrm pemeHHa sthx 3aflan cymecTByioT CncieMbi xoHTporm BepcHM. 


CucTeMa Komporm (ynpaBneHMfl) Bepcuu (Version Control System, VCS hjih Revision 
Control System) — nporpaMMHoe o6ecneHeHne flrm o6nerneHna pa6oTbi c H3MeHaioifleHca 
HHcjDopMaflHen. CncieMa ynpaBJieHi/m Bepci/mMM no 3 BormeT xpaHHTb Hecxonbxo Bepcw/i 
oflHoro h Toro >xe floxyMeHTa, ripn Heo6xoflHMOCTH B 03 BpaiflaTbca x 6onee paHHHM 
BepcHSRM, onpeflermTb, xto h xorfla cflenan to hjih i/iHoe H 3 MeHeHne, h MHoroe flpyroe. 


Taxi/ie cucieMbi Han6onee umpoKO ncnonb3yioTca npn pa3pa6oTKe nporpaMMHoro 
o6ecneHeHna ,qrm xpaHem/m ncxoflHbix KOflOB pa3pa6aTbiBaeMoPi nporpaMMbi. OflHaKO ohh 
MoryT c ycnexoM npuMeHaTbca n b flpyrux o6nacTax, b KOTopbix BefleTca pa6oia c 
6 onbLLMM KonunecTBOM HenpepbiBHO n3MeHaioinnxca aneKTpoHHbix flOKyMemoB. 


flna penieHi/m nepBoPi npo6neMbi (BepcnoHHOCTM cfcaPina Ha oflHoPi Manii/iHe) cymecTByioT 
noKanbHbie CKB c npocroPi 6a3oPi .qaHHbix, b KOTopoPi xpaHHTca Bee H3MeHeHna Hy>KHbix 
cfcaPmoB: 


Local Computer 


Checkout 

( "* ) 



flna peuieHi/m we BTopoPi npo6neMbi (pa6oTbi MHO>KecTBa pa3pa6oTHHKOB Ha,q oahi/im 
npoflyKTOM) 6binn co3,qaHbi peHTpann30BaHHbie cucieMbi KOHTporm BepcHPi (I4CKB). B 
TaKHX CMCTeMax, Hanpi/iMep CVS, Subversion m Perforce, ecTb peHTpanbHbiPi cepBep, Ha 
KOTopoM xpaHflTca Bee cJoaPinbi nofl BepcHOHHbiM KOHTponeM, 1/1 pafl KnneHTOB, KOTopbie 
nonynaioT Konm/i cfcaPinoB H3 Hero. Mhoto neT sto 6 bino CTaHflapTOM ,qrm cncieM KOHTpona 
BepcHPi (cm. pHC. 1-2) 
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OflHaKO npn TaKOM noflxofle ecTb n HecKonbKO cepbe3Hbix HeflociaTKOB. Han6onee 
OHeBMflHbM — peHTpannaoBaHHbiPi cepBep fiBrmeTCfl ya3BMMbiM MecTOM Bcei/i cucTeMbi. 
Ecnn cepBep BbiKmonaeTca Ha Mac, to b TeneHHe naca pa3pa6oTHHKH He MoryT 
B3aHMOfleMCTBOBaTb, M HHKTO He MO>KeT COXpaHHTb HOBOH BepCHH CBoePi pa6oTbi. Ecni/i >Ke 
noBpe^flaeica flwcK c peHTpanbHoPi 6a3oPi flaHHbix h HeT pe3epBHoPi Konnw, Bbi Tepaeie 
a6conioTHO Bee — bcio HCTopmo npoeKTa, pa3Be hto 3a MCKmoHeHi/ieM HecKonbKHX pa6onnx 
BepcHH, coxpaHHBiuHxca Ha pa6oHHx MaiuHHax nonb30BaTenew. JloKanbHbie cucTeMbi 
KOHTporm BepcHH no,qBep>KeHbi toh we npo6neivie: ecni/i bca i/icTopi/m npoeKTa xpaHHTca b 
oflHOM MecTe, Bbi pHcxyeTe noTep^Tb Bee. 


Pacnpe,qeneHHbie ckicTeMbi KOHTpona Bepcnii 

1/1 b 3toh cmyapHH b i/irpy BCTynaioT pacnpefleneHHbie cucTeMbi KOHTporm Bepcw/i (PCKB). 
B TaKHX CHCTeMax Kax Git, Mercurial, Bazaar v\nv\ Dares KrmeHTbi He npocTO Bbirpy>KaioT 
nocneflHHe Bepci/m cfcaPinoB, a nonHOCTbio KormpyioT Becb peno3HTopw/i. lloaTOMy b 
cnynae, Korfla "yivmpaeT" cepBep, nepe3 KOTopbii/i lima pa6oia, hio6oh KriHeHTCKHH 
peno3HTopni/i MO>xeT 6biTb CKonnpoBaH o6paTHO Ha cepBep, HTo6bi BocciaHOBi/iTb 6a3y 
flaHHbix. Kawflbii/i pa3, Kopqa KfiHeHT 3a6npaeT CBe>Kyio Bepcmo 4)ai/inoB, oh co3flaeT ce6e 
noriHyio Konmo Bcex flaHHbix. 
























flrm Hanana, paccMOTpi/iM no,qpo6Hee peHTpannaoBaHHbie cwcTeMbi KOHTporm Bepci/iPi 
(L4CKB). OCHOBHOpi npHHpMn pa60Tbl T3KMX CUCTeM - OCHOBHaa BepCHS^ flOKyMeHTOB 
xpaHmca Ha yflaneHHOM cepBepe (peno3WTopwPi). KawflbiPi MH>KeHep MoweT 3aKanaTb ce6e 
c cepBepa flOKyivieHTbi. TaKi/iM o6pa30M y Hero 6y,qeT noKanbHaa Koni/m, c KOTopoPi oh 
CMOweT pa6oTaTb. no OKOHHaHi/iio pa6oTbi, i/mweHep ,qon>KeH coxpaHHTb cboh H3MeHeHi/m b 
ocHOBHyto Bepcrno - Ha cepBep. TaKHM o6pa30M flpyme CMoryT CKanaTb ywe HOByto 
BepcHKD, coflepwamyio H3MeHeHna MHweHepa, h pa6oTaTb c HePi. 















































PaccMOTpMM Ha npmviepe oflHoro cpaPina h cwcieMbi KOHTporm Bepcw/i Subversion (SVN) 
(b peanbHOH >kh3hm penb MfleT o fli/ipeKTopunx h MHO>KecTBe cpaPinoB). TecTHpoBinHK A 
co3,qan dpatin, coflepwamw/i HeKJiMCT Ha CBoeM noKanbHOM KOMnbioTepe: 

Checklist.doc 

MTo6bi ,qpyrne nneHbi KOMaHflbi nonynnnn .qocTyn k aioiviy cranny, oh coxpaHneT ero b 
peno3MTopnPi - c^aPin Konupyeicn Ha cepBep w nonynaeT HOMep Bepcww vl. 

3to flenaeica c noMombio KOMaHfl: 


• svn add «paun/nam<a> — BKnioHHTb cpai/in/nanicy b noKanbHyio Konmo npoeKTa 

• svn commit — OTnpaBrmeT Bee H3MeHeHMa noKanbHoPi Konnn b peno3i/rropw/i. 


HHweHepA 


Checklist 



CKB - CepBep 


Checklist Vl 



Tenepb nio6oPi nenoBeK, wvieioLUMM flocTyn k peno3WTopmo, MoweT ero CKanaTb w pa6oiaTb 
c hum (ecrin ,qo chx nop peno3HTopnPi He 6bin CKanaH): 

• svn co http://.... (checkout) — CKaHHBaeT peno3MTopni/i c cepBepa Ha noKanbHyio 
ManiHHy. 






CKB - CepBep 

H Checklist Vl 



Tenepb, Kor,qa nH>KeHep B BHeceT cboh H3MeHeHi/m n coxpaHm cfcaPin b peno3WTopwPi - 
cfcaPin nonyHUT cneflyiomyio Bepcmo - v2. 

Ecrm >Ke Tenepb i/mweHep A 3axoneT o6HOBMTb cfcaPin (nonyni/iTb v2), oh .qonweH o6HOBHTb 
cboPi noKanbHbiPi peno3HTopnPi: 


• svn update — o6HOBrmeT coflepwwvioe noKanbHoPi Konnw ,qo caivioPi nocneflHePt 
BepcHH H3 peno3HTopna. 

Echh >xe HH>KeHepaM A h B Heo6xo,qnMO oflHOBpeMeHHO pa6oiaTb c cfcaPinoM Checklist.doc, 
b VCS ecTb flBe MOflenw, KOTopbie no3BonaioT H36eraTb aioPi npo6neMbi: 

1. EnoKupoBKa — u3MeHeHue — pa36noKupoBKa. 

• CornacHO stoPi MOflenn, Kor,qa kto-hm6o HaHMHaeT pa6oiy c cfcaPinoM, 3tot cjoaPm 
6noKnpyeTcn, h Bee ocianbHbie nonb30Baienn TepnioT B03M0>KH0CTb ero 
pe,qaKTnpoBaHnn. 

• OHeBMflHbiM HeflocTaTKOM TaxoPi MO,qenn ^BrmeTcn to, hto cjoaPinbi MoryT OKa3aTbcn 
Haflonro 3a6noKnpoBaHHbiMi/t, hto npi/iBOflMT k npocTonivi b pa3pa6oTKe npoeKTa. 






2. KormpoBamie — M3MeHemie — crmamie. 


• B ,qaHHOi?i MO,qenn Ka>Kflbii/i pa3pa6oTHWK CBo6o,qHO peflaKTHpyeT cbokd noKaribHyio 
Konmo cfcai/inoB, nocne Hero BbinormaeTCH cni/mHne H3MeHeHW/i. 

• HeflOdaTOK 3toh MOflenn b tom, hto MoweT B03HHKaTb Heo 6 xoflHMOCTb 
pa3peiueHnn KOHcjDnuKTOB Me>Kfly n3MeHeHnnMn c^aPina. 

B cnynae cni/mm/m, i/m>KeHep, coxpaHaioLni/ti/t cbokd xonmo BTopbiM, 6yqeT BbiHy>KfleH 
peiilUTb KOHCjDJlUKTbl BpyHHyhO W COXpaHWTb 3TW W3MeHeHI/m. 


HHHceHep A 

H Checklist Vl 



CKB - CepBep 

II Checklist V2 



Bonee noflpo6HO o cwcTeMax KOHTporm Bepcw/i mo>kho nonmaTb TyT : 
https://ru.hexlet.io/courses/git base/lessons/vcs intro/theorv unit 

http://www.amse.ru/courses/cpp1/2010.02.10.html 

http://all-ht.ru/inf/proa/p 0 O.html 

Mbi paccMOTperm npi/iMep pa 6 oTbi c SVN, Tax xax oh npoLqe ,qrm noHi/iMaHi/m. Han 6 onee 
nonynapHbiMM Ha ceroflHfliuHi/m fleHb HBrmioTca pacnpefleneHHbie cwcTeMbi KOHTporm 
BepCHl/i, B HaCTHOCTH GIT. flOflpo 6 HO nOHHTaTb O HeM MO>KHO TyT: 














https://git-scm.com/book/ru/v1/ 


Tenepb ctoht BcnoMHUTb o 6ar-penopTe n nonax Affected version/Fixed version n 
pa3o6paTbca hto sto 3a Bepcnn. 

npn Ka>K,qoM coxpaHeHUH pa3pa6oTHHKaivin KOfla b peno3nTopnn, Mbi nonynaeivi 6onee 
HOByio Bepcmo KOfla. flonycTMM Bbi pa6oTaeie c npoflyKTOM, co6paHHbiM H3 Bepcnn 2.250. 
Bbi HaxoflUTe b HeM flecjDeKT. 3to 3HannT hto Affected version 6yfleT 2.250. Mbi He MO>KeM 
3HaTb , ecTb ni/i stot flec|DeKT b flpyrnx Bepcnax, bo3mo>kho, oh 6bin BHeceH nocneflHHMH 
H3MeHeHH3MH - h b Bepcnn 2.249 ero eifle Heiy. Ecnn ecTb Heo6xoflHMOCTb, Mbi Bcerfla 
MO>KeM B33Tb 6onee ciapyio Bepcmo h npoBepmb. flrm o6nerHeHna 3aflann pa3pa6oTHnxy 
no ycTpaHeHHio flecfceKTa none3HO yxa3aTb Bepcmo b KOTopon flecfceKTa eifle tohho He 
6bino, ecnn Mbi o Taxon 3HaeM. flonycTnM, Mbi npoxoflnnn 3tot TecT xenc flBe Heflenn 
Ha3afl Ha Bepcnn 2.198 n c|DyHKflnoHan pa6oTan npaBnnbHO. 3HannT flecjDexT 6bin BHeceH 
oflHi/iM H3 n3MeHeHnn Me>Kfly Bepcnen 2.198 n 2.250. 

flanee pa3pa6oTHHK ncnpaBnneT flecjDexT, n npn coxpaHeHnn n3MeHeHnn b peno3HTopnn, 
Bepcnn no nonynaeTcn 2.263. TaxnM o6pa30M bo Bcex c6opxax c HOMepoM Bepcnn 2.263 
n 6onbiiie, fleece kt flonweH 6biTb ncnpaBneH. 


3.2. C6opKa m pa3BepTbiBaHne. (Build and deploy) 

Bbiiue y>xe He pa3 ynoMnHanocb noHnTne c6opxn npoexTa. C6opxa (build) - sto npopecc 
npeo6pa30BaHna ncxoflHoro KOfla, HanncaHHoro nporpaMMncTaMn (tot caMbin KOfl, 
KOTopbin xpaHnTca b peno3nTopnn) b xoHeHHbin pa6oTaioLflnn npoflyxT. C6opKa BxmonaeT b 
ce6n HecKonbKO STanoB, KOTopbie MoryT OTnnnaTcn b 3aBncnMOCTn ot ncnonb3yeMoro 
n3bixa nporpaMMnpoBaHna, TexHonornn, apxmrexTypbi n T.fl. 

OcHOBHbiMn aTanaMn nBnmoTcn: 

1. KoMnnnnpnn - cfDannbi ncxoflHoro KOfla npeo6pa3yx)TCfl b npoMewyTOHHbin koa nnn 
fla>xe b BbinonHaeMbin koa - flan npocTbix nporpaMM. 

2. CBfl3biBaHne (flan 6onee cno>KHbix nporpaMM) - (Haxo>KfleHne peanbHoro nonoweHnn 
Bcex cf)yHKflnn, o6o3HaneHHbix xax BHeiiiHne). 3to BbinonHneTcn cneflnanbHon 
nporpaMMon - JlnHKepoM . npoflecc nnHKOBxn npeflCTaBnneT co6on 3aMeHy 




OTHOCMTenbHbix aflpecoB cjay hK 141/11/1 BHeuiHHX 6i/i6ni/ioTex Ha peanbHbie aflpeca KOTopbie 
6y,qyT ncnonb 30 BaTbca nporpaMMoPi b npopecce ee BbinormeHi/m. 


Co c6opKOM CBH3aHO nOHHTHe BepCMH npnnO>KeHMa. JlHHKep HaCTO MO>KeT aBTOMaTHHeCKH 
ycTaHaBriHBaTb (yBenHHHBaTb) HOMep Bepcnn . 06paTMTe BHriMaHi/ie, BepcHOHHOCTb c6opoK 
6y,qeT OTni/maTbCH ot Bepci/m ncxoflHoro xo,qa b peno3i/iTopnn. Beflb Mbi He co6npaeM 
xa>xflyio-xa>xflyio Bepcmo. 

1/lTax, c6opKa (ot aHm. to build - coopy>t<aTb, CTponTb) - xoHeHHbm pe3ynbTaT KOMm/irmpi/m 
nporpaMMbi c yHnxanbHbiM HOMepoM Bepcnn c6opxn. 

Ilocne aTana c6opxn Heo6xofli/iMO “pa3BepHyTb npoflyxT” (to deploy) Ha oxpy>xeHnn, r,qe oh 
6y,qeT ncnonb30BaTbca. 

J1kd6oi/i H3 Hac 3aHHManca pa3BepTbiBaHneM nporpaMMHbix npoflyxTOB. Korfla? Ilpn 
ycTaHOBKe nio6oro npnno>xeHHfl flrm Windows c noMoiflbio exe-cjrai/ma HHCTarmTopa. 
l/lHCTannaTop b flaHHOM cnynae - sto nporpaMMa, xoTopaa BbinonHaeT aBTOMaTunecxoe 
pa3BepTbiBaHne nporpaMMbi (npocTme 3a TaBTonormo) b Hamei/i cpefle - xoni/ipyeT Hy>KHbie 
cfcaPinbi, nponucbiBaeT nepeMeHHbie oxpy>xeHi/m n T.fl. B TecTupoBaHi/m ecTb pa3flen, 
nocBfuneHHbiPi TecTMpoBaHi/iio i/iHCTanrmflun, Tax xaxaTO oneHb Ba>XHaa nacTb nio6oro 
nporpaMMHoro npoflyxTa. 

Ecnn >xe penb HfleT o pa3BepTbiBaHnn xnneHT-cepBepHbix npoflyxTOB - to 3to Tpe6yeT 
6onbiuero xonnnecTBa onepapni/i, neM npocTO 3anycx nporpaMMbi-HHCTannBTopa: 

1. noflxnioHMTbCfl x peneBOMy cepBepy. 

2. 3annTb o6HOBneHMe xofla H3 peno3MTopi/m. 

3. BbinonHMTb npeflnncaHHbie i/iHCTpyxpm/i (nepe3anycx fleMOHOB, c6poc MHflexcoB, 
o6HOBneHi/ie CTpyxTypbi Bfl m nponee). 

4. M T.fl. 


flnn ynpoifleHMB npopecca flennoa cyiflecTByeT pafl HHCTpyMeHTOB. 
l1oflpo6Hee mo>xho nonuTaTb TyT : 

https://en.wikipedia.org/wiki/Software deployment 




ripociaa aHanon/m ,qrm noHHMaHHn npopecca c6opi<n h pa3BepTbiBaHna - .qonycTHM Mbi 
co6npaeM flBwraienb (sto npopecc build). Oh ywe co6paH h MoweT pa6oiaTb. Ho caM no 
ce6e oh HaM He npHHeceT nonb3bi. Ero Heo6xo,qMMO ycTaHOBHTb npaBHObHbiM o6pa30M b 
aBTOMo6nnb - 3 to y>Ke npopecc pa3BepTbiBaHnn (deploy). I/I TonbKO xorpa flBHraTenb 
co6paH h ycTaHOBneH KoppeKTHO - aBTOMo6nnb CMO>KeT noexaTb (npn ycnoBHH KoppeicmoPi 
pa6oTbi Bcex ocTanbHbix chctcm - Taioxe, xax h c flO ). 


3.3. HenpepbiBHaa i/iHTerpauna (ci , Continuous Integration) 

Tenepb Mbi bhahm, hto ot MOMeHTa HanncaHHn KO,qa ,qo ero pa6oTbi ecTb mhoto aianoB, Ha 
K3>KflOM H3 KOTOpbIX nOTeHpHanbHO MOryT 6blTb OLDH6kH. 

flonycTHM, HecKonbKO pa3pa6oTHHKOB pa6oTaioT Hap KOflOM Ha npoTn>xeHHH Heflenn. 
CnycTn Heflenio ohh HaHHHaioT 3annBaTb cboPi KOfl b peno3HTopnPi. llepBafi npo6neMa c 
KOTopoPi ohh CTonKHyTcn - Mep,q>K-KOHc|3nnKTbi. Ilocne hx peiueHxm cneflyioipePi npo6neMoPi 
6yqeT c6opKa 110 (cxopePi Bcero c nepBoro pa3a c6opxa He npoPifleT). Ilocne peweHHfl 
npo6neM co c6opi<oPi MoryT B03HHKHyTb npo6neMbi npn pa3BepTbiBaHHH 110. Hy h ecnn y>xe 
HaKOHep-TO pa3BepHynn h 3anycTnnn - TecTHpoBipHKH HaBepHnxa HaPipyT .qecpeKTbi, 
perpeccHKD h T.fl. flonycTHM, oflHO H3 H3MeHeHnPi nonoMano pa6oTaiomnPi paHee Ba>KHbiPi 
cpyHKpHOHan. Cpepn Bcex H3MeHeHnPi 3a Heflenio 6y,qeT HenpocTO HaPiTH, xaxoe HMeHHO 
BHecno perpeccmo. HeM pewe nponcxoflHT npopecc c6opKH, pa3BepTbiBaHna h 
TecTHpoBaHxm - TeM 6onbiue cnowHoorePi B03HHKaeT, 6onbiue BpeMeHH yxoflHT Ha noncx 
npHHHHbi h ycTpaHeHHe oluh6ok. CTaHOBHTcn oneBHflHbiM, hto neM naipe Mbi 6yqeM 
co6npaTb, pa3BopannBaTb h TecTHpoBaTb npoflyKT - TeM MeHbiue BpeMeHH 6y,qeT yxoflHTb 
Ha ycTpaHeHHe oluh6ok h Henonaflox, noncx npHHHH nonoMox h hx ncnpaBneHHe. 


CornacHQ Wikipedia TepMHH Continuous Integration BBefleH MapTHHOM OaynepoM (Martin 
Fowler) h KeHTOM EexoM (Kent Beck). flaHHbiPi TepMHH 6bin npnflyMaH hmh ,qrm 
o6o3HaHeHHa npaKTHKH nacToPi c6opKH (HHTerpapHH) npoeKTa. MaxcHManbHO nacTan 
c6opxa nBnneTcn norHHHbiM npoflonweHHeM penoHKH 

HTepapHOHHbie c6opkm -> HOHHbie cbopKH -> HenpepbiBHaa cbopKa 


B HacTompee BpeMn Continuous Integration (HenpepbiBHan HHTerpapnn) oflHa H3 npaKTHK 
npHMeHneMbix b ceMePicTBe th6khx (Agile) MeTOflonornPi. B no,qo6Hbix MeTOflonon/mx OHa 



y,qaHHO coneTaeTca c flpyn/iMW npaKTHKaMU, iamuv\ KaK MOflynbHoe (unit) TecTi/ipoBaHwe, 
pecjDaKTopMHr, CTaHflapT KOflnpoBam/13. Ho flawe 6e3 hhx mo>kho nony-mTb nonb3y ot 
H enpepbiBHOM HHTerpapnn. 


HenpepbiBHaa HHTerpaunfl (Cl) — sto npaKTi/ixa pa3pa6oTKH nporpaMMHoro 
o6ecneHem/m, KOTopaa 3aKnioHaeTca b BbinormeHWM nacTbix aBTOMaTM3MpoBaHHbix c6opoK 
npoeKTa ,qrm cxopei/iLuero BbmBneHi/m m peweHi/m MHTerpapHOHHbix npo6neM. B o6bNHOM 
npoeKTe, r,qe Ha,q pa3HbiMH nacrraMH cucieMbi pa3pa6oTHHKH TpyqflTca He3aBncnMO, CTa,qi/m 
MHTerpapMH aBrmeica 3aKnioHMTenbHoi?i. OHa MoweT Henpe,qcKa3yeMO 3a,qep>KaTb 
OKOHHaHne pa6oT. Ilepexofl k HenpepbiBHOw HHTerpapun no3BormeT CHH3mb TpyqoeiviKOCTb 
nHTerpapnn n c,qenaTb ee 6onee npe,qcKa3yeM0i/i 3a cneT Han6onee paHHero o6Hapy>KeHi/m 
n ycTpaHeHna oluh6ok h npoTi/iBopenw/i. 


BbirrmfleTb sto ,qon>KHO npmviepHO Tax: 




riocMOTpuM Ha Cl MeTOflOM 6enoro ainHKa. Hy>KHO noHHMaTb, hto CHCTeMa HenpepbiBHOH 
HHTerpapHH coctoht H3 MHO>KecTBa noflCHCTeM. Bo-nepBbix, HaM Hy>KHa ci/icieivia KOHTporm 







































BepcHM (Git, HG h T.fl.) m KOTopoi/i 6yqyT 3a6npaTbca hcxoahhkh. Taioxe HaM Hy>KeH 
6nnfl-CKpnnT, KOTopbii/i KOMnurmpyeT koa h Hy>KHbi cxpunTbi flnn pa3BepTbiBaHHH 6a3bi 
flaHHbix. rioMHMO aToro HaM Hy>KeH cepBHC no 3anycKy c6opxH, 3anycKy TecTOB. B 
3aBHCHMOCTH OT >XenaHHH, Heo6xOflHMOCTH H B03M0>XH0CTeH HHCTpyMeHTapH?) MO>KHO 
npi/iKpyTHTb MHO>KecTBO ptonieHex, HanpHMep, CTaTHHecKHH aHann3 KOfla, aHann3 noxpbiTHH 
KOfla TecTaMH h flpyrne. TaxHM o6pa30M, 6a30Bbii/i npopecc HHTerpaflHH BbirrmflHT 
cneflyioinHM o6pa30M: 

• Tpnrrep. Co6biTne, npn kotopom 3anycxaeTcn c6opKa npoflyxTa. TaxHM co6biTneM 
MO>KeT 6biTb: H3MeHeHnn b xofle (push), onpefleneHHoe BpeMH, Ha>xaTHe Ha XHonxy. 

• llocne cpa6aTbiBaHxm Tpnrrepa CTapTyeT c6opxa npoexTa H3 hcxoahhxob. 

• Pa3BepTbiBaHne 6a3bi flaHHbix. 

• Pa3BepTbiBaHne npnno>xeHHn. 

• TecTbi. ABTO-TecTbi He hbtihiotch o6n3aTenbHbiMH, ho hx BbinormeHHe xpai/iHe 
>xenaTenbHO. 3to oahh H3 Ba>KHbix nyHKTOB xopoiiinx npaxTHX Cl. K TecTaM Mbi eifle 
BepHeMcn. 

• CTaTyc, OTHeTbi, yBeflOMneHHH no pe3ynbTaTaM c6opxn. llocne nporoHa TecTOB 
nonynaeM pe3ynbTaT c6opKH, fleTanbHbie OTHeTbi no xawflOMy H3 STanoB 
HHTerpaflHH 

OneHb 3flopoBO, ecnn Bbi flo6nnncb CTa6nnbH0i?i c6opxn cncTeMbi. Ho nonb3bi 6yfleT 
ropa3flo 6onbLue, ecnn 6yflyT npHMeHeHbi ny-mme npaxTHxn Cl. Ilpo y3xne MecTa 
HenpepbiBHOH HHTerpaflHH h paccKa>Ky nyTb no3>xe. 


npeHMyiflecTBa. Kaxne nniocbi ot Continuous Integration Mbi nonynaeM: 

• l1pe>Kfle Bcero, 3 to peryrmpHaH HHTerpaflHH Bcero npnno>xeHHH. 

• Bee flenaeTCH aBTOMaTHHecKH, moflH H36aBfieHbi ot pyTHHbi. 

• 3X0H0MHH BpeMH. 

• Pa6oTa Hafl npoexTOM npo3paHHa flrm Bcex ynacTHHXOB KOMaHflbi. CTaHOBHTcn 
npoLfle OTBeTHTb Ha Bonpocbi hto? rfle? xorfla? 

• yMeHbLuaioTCH pncKH nonyHHTb «rpaHaTy». flecjDexTbi HaxoflHTcn paHbme. 3to 
flocTHraeTcn nyTeM 3anycxa TecTOB (TecTbi mo>kho 3anycxaTb pa3nHHHbix ypoBHen: 
unit, GUI, API) h paHHen OTflann HOBoro/H3MeHeHHoro cjDyHXflHOHana Ha 
TecTHpoBaHHe. 



• y Hac ecTb Bcer,qa (naflHO, npaKTi/inecKM Bcerfla) pa3BepHyToe OKpyweHi/ie ,qrm 
TecTnpoBaHMa n fleMOHCTpapnn pa6oTbi 3aKa3Hi/iKy m npoHHM 3aMHTepecoBaHHbiM. 
Ecni/i Bama KOManqa 6onbiuaa, n Bbi pa6oTaeTe oflHOBpeMeHHO b pa3Hbix BeTKax 
peno3mopna. To Tenepb 6yKBanbHO b HecKonbKO flBi/i>KeHnPi Bbi MO>Keie HacTpomb 
BeTKy KO,qa Ha Hy>KHoe OKpyweHHe i/mn co6paTb HOBoe c HywHoPi BeTKoPi. 

• Mo>kho 6e36one3HeHHO 3MmnpoBaTb npopecc ,qenno?i Ha TecTOBbix cepBepax. 

• Xopoiuaa Cl CHdeMa no3BormeT noflflepwHBaTb pa,q i/mweHepHbix npaKTHK (aHann3 
KOfla, noKpbiTHe KOfla, (OHHT-TecTbi). 

OcHOBHbiM HeflocrraTKOM HenpepbiBHoPi HHTerpapHH aBrmeics TpyfloeMKOCTb noflflep^KH 
OKpyweHi/m. 


CaMbiMH nonynapHbiMH cwcTeMaMi/i HenpepbiBHoPi HHTerpapHH Ha ceroflHflLUHwPi ,qeHb 
ABrmioTCfl CruiseControl , TeamCitv . Hudson i/i Jenkins . 


CcbinKH : https://en.wikipedia.org/wiki/Continuous integration 

http://devopswiki.net/index.php/%D0%9D%D0%B5%D0%BF%D1 %80%D0%B5%D1%80% 

D1 %8B%D0%B2%D0%BD%D0%B0%D1 %8F %D0%B8%D0%BD%D1 %82%D0%B5%D0 

%B3%D1 %80%D0%B0%D1 %86%D0%B8%D1 %8F 

http://lib.custis.ru/%D0%9D%D0%B5%D0%BF%D1 %80%D0%B5%D1%80%D1%8B%D0% 

B2%D0%BD%DQ%B0%D1%8F %P0%B8%D0%BP%31%82%D0%35%D0%S3%D1%80 

%D0%B0%D1 %86%D0%B8%D1 %8F 


https://habrahabr.ru/companv/icl services/blog/262173/ 

http://eax.me/ienkins/ 

http://bugscatcher.net/archives/2810 

https://www.ibm.com/developerworks/ru/librarv/d-continuous-deliverv-framework-ienkins/ 

















3.4. TexHMKM Ted ,qn3aMHa 

MeTOflbi (i/mn TexHHKn) pa3pa6oTKH TecTOB (test design) - sto cnoco6 co3,qaHi/m 
TecTOB. TexHMKH co,qep>KaT TeopeTunecKyio nacTb (HexoTopbie peKOMeHflapi/iw no 
ncnonb30BaHMKD), ho rnaBHaa hx nacTb - npaKTWHecKaa. To ecTb, Kawflaa TexHHKa flaeT HaM 
coBeTbi no npi/iMeHeHHKD, ho xax Mbi 6yqeM ee ncnonb30BaTb - 3aBHcm ot Hac. lloaTOMy 
oco6eHHO b3>kho He TonbKO H3ynnTb TexHHKy, ho h nonpo6oBaTb ee Ha npaKTHKe. TexHHKH 
MoryT co,qep>KaTb peKOMeH,qapnn He TonbKO no TecT flH3aHHy (pa3pa6oTKe TecTOB), ho h no 
BbinOflHeHHKD TecTOB. 

TexHMKH TecT flH3aPiHa - sto Ha6op noflxo,qoB, KOTopbie no3BormioT co3,qaTb MHHHManbHbii/i 
Ha6op TecTOBbix flaHHbix/cnynaeB, KOTopbiPi MaKCHManbHO noKpoeT TecTwpyeMbiPi 
cjDyHKpHOHan. 


PaccMOTpuM HecKonbKO ocHOBHbix TexHMK TecT flu 3aiiHa: 

• Pa36neHne Ha xnaccbi SKBHBaneHTHOCTH 

• AHann3 rpaHHHHbix 3HaneHnPi 

• TecTHpoBaHHe opToroHanbHbix MaccHBOB 

• ripHHHHa/CneflCTBHe 

• flpeflyraflbiBaHHe oluh6ok 


Pa36neHne no KnaccaM 3KBHBaneHTHOCTn (Equivalence Class Partitioning)- 

peribio TexHHKH aBnaeTca yMeHbLUHTb KonnnecTBO TecT-KencoB w He noiep?iTb KanecTBO, 
HCKnKDHHTb H36blTOHHOCTb B TeCTHpOBaHHH. OCHOBaHa 3Ta TeXHHKa Ha aKCHOMe: eonn 
TecTHpoBaHHe oflHoro 3HaneHi/m b SKBMBaneHTOM xnacce Haxoflm ,qec|DeKT, to 
TecTHpoBaHHe .qpyroro nio6oro 3HaneHi/m b stom xnacce TO>Ke HaPifleT flectDeKT, w Hao6opoT. 
TaKHM o6pa30M Mbi pa36nBaeM BxoflHbie flaHHbie Ha ,qnana30Hbi w flonycxaeM, hto 
npoTecTi/ipoBaTb oflHO 3HaneHne H3 ,qnana30Ha 6y,qeT flocTaTOHHO. 








AHann3 rpamiHHbix 3HaneHHM (Boundary Value Testing) - noMoraeT Bbi6npaTb 
Han6onee acjDcjDeKTHBHbie 3HaHeHi/m ,qrm TecTupoBaHi/m. 3ia TexHHKa npi/iMeHi/iMa Ha Bcex 
ypoBHax TecTHpoBaHH?) - unit, integration, system, and system-integration test levels. 
Iloflxofl: 

• Onpeflenmb flnana30H 3HaHeHW/i (xax npaBHno sto xnacc 3KBHBaneHTH0CTn). 

• Onpe,qennTe rpaHi/ipbi flnana30H0B. 

• Ha Ka>KflyK> rpaHi/ipy co3flaTb 3 TecT Kei/ica - ofli/m, npoBepaioLUMi/i 3HaneHne 
rpaHHpbi, BTopoi?i Ha 3HaneHi/ie Hi/iwe rpaHi/ipbi w TpeTHM Ha 3HaneHne Bbiuie 
rpaHHpbi. 


TecTupoBaHne opToroHanbHbix MaccnBOB (Pair-wise Testing) - 3 to coBpeMeHHaa h 
3C(3Cj3eKTHBHaa MeTOflHKa TeCTHpOBaHHa, OCHOBaHHaa Ha TOM npefln0J10>KeHHH, HTO 
6onblilHHCTBO flecjDeKTOB B03HHKaeT npH B3aHMOfleHCTBHH He 6onee flByX CjDaKTOpOB. 
TecTOBbie Ha6opbi, reHepnpyeMbie npi/i ncnonb30BaHHn flaHHOH MeTOfli/iKH, oxBaTbiBaioT 
Bee yHHKanbHbie napbi KOM6nHapnM cjDaKTopoB, hto CHmaeica .qocTaTOHHbiM ,qrm 
o6Hapy>KeHi/m 6onbwero Hi/icna flec(3eKTOB. ripi/iHpi/in pairwise b tom, hto b noflaBnatomeM 
6onbiDHHCTBe cnynaeB HaM He Haflo npoBOflHTb nonHocjDaKTopHbiM 3KcnepnMeHT (T.e. 
nepe6npaTb Bee KOHcjDi/irypapMM, rfle Bee 3HaneHi/m Bcex napaMeTpoB BCTpenaioTca flpyr c 
flpyroM). fla m HeB03M0>KH0 sto 3aHacTyro H3-3a HexBaTKH pecypcoB. 

llosTOMy fleKnapHpyeTca, hto flocTaTOHHO npoBepHTb xax 110 pa6oTaeT, xorfla Ka>Kfloe 
3HaneHne Ka>Kfloro napaMeTpa BCTpeTunocb c flpyri/iM 3HaneHneM Kawfloro flpyroro 
napaMeTpa xota 6bi pa3. EcTb cnynaM, xorfla napaMeTpbi opToroHanbHbi m HaM He3aneM hx 
"cKpemHBaTb" Me>Kfly flpyr-flpyroM. 3a cneT 3Toro HfleT flononHHTenbHoe yMeHbiiieHHe 
TeCTOBbIX KOHcjDi/irypapHM. 

HanpHMep ecTb flBa 6pay3epa: Opera m FF. EcTb Tpi/i OC: Mac, Win h Lin. Oto 6 
KOM6nHai4Hi?i. flonycTHM, y Hac cam Ha flByx 33biKax (RU m EN). flrm nonHoro 
3KcnepnMeHTa, Mbi flon>KHbi Te 6 yMHO>KWTb Ha 2, T.e. Kawflyio H3 npeflbiflymnx 
KOHcjDHrypapHH npoBepHTb c o6ohmh 5R3biKaMH. 



Case 

OS 

Browser 

Lang 

1 

Win 

FF 

Ru 

2 

Win 

FF 

En 

3 

Win 

Opera 

Ru 

4 

Win 

Opera 

En 

5 

Lin 

FF 

Ru 

6 

Lin 

FF 

En 

7 

Lin 

Opera 

Ru 

8 

Lin 

Opera 

En 

9 

Mac 

FF 

Ru 

10 

Mac 

FF 

En 

11 

Mac 

Opera 

Ru 

12 

Mac 

Opera 

En 


Ho 3aneM? Mbi MO>KeM Bocnonb30BaTbca pairwise noflxoflOM n BMecTO 12 KOHcjDMrypapw/t 
nonyHUTb 6. 3tot MeTOfl 3aciaBrmeT 3a,qyMaTbca, a b3>kho jii/i HaM npoBep^Tb Ka>Kflyio OC 
b coneTaHnn c flpyn/iMi/i napaMeipaMH. OneBMflHO - HeT, b3>kho Hanpmviep, nocMOTpeTb, KaK 
Ka>K,qaa OC pa6oTaeT c KawflbiM H3biKOM. YcnoBi/m 3a,qaHH co6n(o,qeHbi - Mbi nnaHi/ipyeM 
npoiecTupoBaTb KaxKflbiw 6pay3ep, Ha Ka>KflOM nnaTcjDopMe; Kawflbii/i a3biK cama c Kax^biM 
6pay3epoM h Ha Ka>Kfloi4 nnaTcjDopivie. Hto eme Hy>KHO ,qrm TecmpoBaHi/m? 1/l.qearibHbiH 
BapHaHT, Kor,qa KaMKflbii/i napaMeTp c KawflbiM BCTpeTWTca ToribKO oflHaxKflbi, B03M0>KeH 
TonbKO ecriH y Bcex napaMeTpoB oflHHaKOBoe KoriMHecTBO 3HaneHHH h paBHO KormnecTBy 
napaMeTpoB. 


ripuHiiHa / CneflCTBue (Cause/Effect - CE). 

flnarpaMMbi npnHHHHO-cneflCTBeHHbix CBH3ePi — cnoco6 npoeKTi/ipoBaHi/m TecTOBbix 
BapnaHTOB, KOTopbiH o6ecneHHBaeT cjDopManbHyKD 3anncb nornHecKi/ix ycnoBHH h 
COOTB eTCTByKDLUHX flei/ICTBHI/t. llpHHHHOpi B flaHHOM CHyHae Ha3blBaKDT OTfleJlbHOe BXOflHOe 
ycnoBHe min KJiacc aKBi/maneHTHOCTM. Cne,qcTBneM - BbixoflHoe ycnoBi/ie i/mn 
npeo6pa30BaHne CHdeMbi. 



















HanpuMep, Bbi npoBepaeie B03M0>KH0CTb ,qo6aBnnTb KnueHTa, wcnonb3yn onpefleneHHyio 
aKpaHHyto cjDopMy. flrm aioro BaM Heo6xo,qnMO 6y,qeT BBecTM HecKonbKO nonei/i, Tamx xax 
"I/Ims", "Aflpec", "HoMep TenecjDOHa" a 3aieM, HawaTb KHonxy "flo6aBHTb" - aia "lIpnHUHa". 
Ilocne Ha>KaTna KHonKH "flo6aBMTb", cucTeMa ,qo6aBnneT KnueHTa b 6a3y .qaHHbix h 
noKa3biBaeT ero HOMep Ha axpaHe - sto "CnefldBHe". flaHHbiPi MeTOfl no3BonneT CTpomb 
BbicoKope3ynbTaTHBHbie TecTbi h o6Hapy>KHBaTb HenonHOTy h Heo,qH03HaHHOCTb i/tcxoflHbix 
Tpe 60 BaHHH. 


npeflyraflbiBaHMe olum6km (Error Guessing - EG) 

3to TexHHKa 6a3npyeicn Ha tom, hto aHanwTMK ncnonb3yeT cboh 3HaHnn CHCTeMbi h 
cnoco6HOCTb k HHTepnpeTapHH onepncjDHKapnn Ha npeflMeT Toro, HTo6bi "npeflyraflaTb", 
npH KaKHX BxoflHbix ycnoBi/mx CHCTeMa MO>KeT BbiflaTb oinn6Ky. HanpuMep, cnepnc|3HKapnn 












roBopm: "nonb30BaTenb ,qon>xeH BBecTU xo,q". Teci aHanuTwx, 6y,qeT flyiviaTb: "Mto, ecrm n 
He BBe,qy xo,q?", "Mto, ecni/i a BBefly HenpaBi/mbHbiPi xo,q? ", h Taxflanee. 3 to h ecTb 
npeflyraflbiBaHHe oluh 6 kh. C onbiTOM, npi/ixo,qi/iT noHHMaHHe THnMHHbix y3xi/ix MecT b 
npoflyKTe, hto no3BonneT acjxjDexTMBHO npeflyraflbiBaTb oluh 6 kh. 


YPOK 4. 

4.1. rioHATue flec()eKT 

flecfieKT (Defect, Bug) — OTxnoHeHi/ie cjDaxTMHecxoro pe3ynbTaTa (actual result) ot 
o>KHflaHnPi Ha6nioflaTena (expected result), cc(DopMnpoBaHHbix Ha ocHOBe Tpe6oBaHHi4, 
cnepncj3HKapni4, hhoh floxyMeHTapHH nrin oribiTa h 3flpaBoro CMbicna. 

0>KiiflaeMbiM pe3ynbTaT — noBefleHHe ci/icTeivibi, onxicaHHoe b Tpe6oBaHxmx. 

0aKTM4ecKMM pe3ynbTaT— noBefleHHe cwcTeMbi, Ha6mo,qaeMoe b npopecce 
TecTnpoBaHi/m. 

flecjDeKTbi 6biBatoT pa3Hbix KnaccncjDHKapni4 b 3aBHcnMOdn ot BHfla TecTMpoBaHHa. 
Hanpmviep, cjDyHxpuoHanbHoe TecTHpoBaHHe, TecTwpoBaHwe floxyivieHTapHW, TecTHpoBaHHe 
npon3BOflHTeribHOCTH h T.n. OTCiofla norHHecKH BbiTexaeT, hto flecfcexTbi MoryT BCTpenaTbcn 
He TonbKO b KOfle npi/mo>xeHHfl, ho h b mo6oi/i floxyi\/ieHTapnn, b apxHTexType h flH3aHHe, b 
HacTpoHKax TecTHpyeMoro npi/mo>xeHMfl hhm TecTOBoro oxpy>xeHnn — rfle yroflHO. 
CuHOHUMbi: oiim6xa, OTKnoHeHHe, HefloneT, aHOManxm, noMexa, OTxa3, npo6rieMa. 

1/lTax, Kax TonbKO Mbi o 6 Hapy>KHBaeM 6 ar, HaM Heo 6 xoflMMO ero 3aflOKyMeHTnpoBaTb ,qrm 
npoflon>KeHH?i >xn3HeHHoro pnxna flecfcexTa (xoTopbiPi Mbi paccMaTpHBarm paHee). 
floxyMeHT, KOTopbiw onncbiBaeT 6 ar, Ha3biBaeTcn - 6 ar penopT. 

Bar penopT (bug report) - sto TexHMHecxw/i .qoxyMeHT, xoTopbiPi co,qep>xnT b ce6e nonHoe 
onncaHne 6ara, BxntoHaioLnee MHcjDopMapmo, Kax o caMOM 6are (xopoTxoe omicaHHe, 
cepbe3HOCTb, npnopnTeT h T.fl.), Tax h o ycnoBxmx bo3hhxhob6hmsr flaHHoro 6ara. Bar 
penopT flon>xeH coflep>xaTb npaBi/mbHyio, efli/myio TepMi/iHonormo, onxtcbiBaioLnyio 
aneMeHTbi nonb30BaTenbcxoro HHTepcfiei/ica h co6biTi/m flaHHbix aneMeHTOB, npnB0flnLqnx x 
B03HHXH0BeHHKD 6ara. 


B o 6 ii 4 eM cnynae, 6 ar penopT coctomt m3: 



LUanKa: 


• KopoTKoe onncaHHe (KopoTKoe onncaHHe npo6neMbi) 

• llpoeKT (Ha3BaHne TeKymero npoeKTa) 

• KoMnoHeHT npnnoKeHna (b kotopom bo3hhk flecfceKT) 

• Bepcna (Bepcna 6nn,qa, b kotopom Han,qeH 6ar) 

• Cepbe3HOCTb (rpaflapHa CTeneHH BnnaHnn Ha npnnoxeHHe 6ara) 

• ripnopnTeT (onepeflb ncnpaBneHnn 6ara) 

• CTaTyc (oTo6pa>KaeT CTaTyc 6ara b CBoeM >KH3HeHHOM pHKne) 

• Abtop (aBTop 6ar penopTa) 

• Ha3HaneHne (kto .qonweH ncnpaBHTb flecfceKT) 

OKpy>KeHMe: 

• OnepapHOHHaa cncTeMa, pa3pa,qHOCTb, naKeT o6HOBJieHna (service pack, 
coKpaii^eHHo SP), 6pay3ep, ero Bepcnn n T.fl. 

OnncaHHe: 

• LUarn Bocnpon3BefleHna (onncaHHe ny™, KOTopbin npnBOflHT k B03HHKH0BeHHK> 
flec|3eKTa) 

• OaKTHHecKHH pe3ynbTaT (pe3ynbTaT, k KOTopoMy npnxoflHM, BbinormnB Bee warn 

Bocnpon3BefleHna) 

• 0>KHflaeMbii?i pe3ynbTaT (pe3ynbTaT, KOTopbin .qonweH 6biTb (cooTBeTCTBeHHO 
Tpe60BaHH3M)). 

flonojiHeHna: 

• llpHKpenneHHbiH cfcann (norn, CKpnHLUOTbi, npyrne floxyMeHTbi, KOTopbie MoryT 
noMOHb Bocnpon3BecTH npo6neMy v\nv\ peuiHTb ee) 

HecMOTpa Ha TaKoe 6onbLuoe KonnnecTBO nyHKTOB 6ar penopTa, mo>kho BbiflennTb 

HecKonbKO ocHOBHbix nonen, npncyTCTBne KOTopbix Heo6xoflHMo: 

• KpaTKoe onncaHne. none, b kotopom Hy>KHO noMecTHTb Becb CMbicn Bcero 6ar 
penopTa. Maine Bcero, b kopotkom onncaHnn naKOHi/iHHO OTBenaioT Ha 3 Bonpoca 
«rfle?», «Mto?», «Korfla?» (hmchho b Taxon nocneflOBaTenbHOCTn, xax 6bi He 
xoTenocb H3MeHHTb ee no npnMepy BceM n3BecTHon nrpbi). 



• Cepbe3HOCTb. flecjDeKT nn 6 o nonHOCTbio ocTaHaBm/iBaeT pa 6 oTocnoco 6 HOCTb 
npi/moweHpm, ni /160 TonbKO nacTb cjDyHKpMOHanbHOCTU, ni /160 i/moe. 

• Warn k Bocnpon3BefleHMK). ToHHoe n noHHTHoe onucaHne Bcex maroB, KOTopbie 
npnBO,q?iT k nosRBneHUKD ,qec|DeKTa, c yneTOM Bcex Heo6xo,qnMbix BxoflHbix .qaHHbix n 
T.fl. 

• cpaKTMHecKMM pe3ynbTaT. 

• OxuiAaeMbm pe3ynbTaT. 


PeKOMeHflOBaHHaa ccbi/ixa: http://www.protestina.ru/testina/buawriting.html 


KopoTKoe oimcaiiHc 


IlpoeKT 


Komuoiicii i upii. iovkciiiih 


HoMCP Bcpcmi 


Ba/Kiiocib: 


rtOHCK B COHHHKe Ha TJiaBHOH CTpaHHUe, C HCn 0 Jlb 30 BaHHeM pyCCKHX 
cjiob, paooTacT He npaBHJibHO. 

http://www.ameno.ru/ 

rtOHCK B COHHHKe 

0.001 

S3 3nanHTejibnaH (Major) 


* SI EaoKHpyioiuaa (Blocker) 

* S2 KpHTHMecKan (Critical) 

* S3 3 na>inTc;ibHaa (Major) 

* S4 HciHaMirrcjihiiafl (Minor) 

* S5 XpnBHajibiiaa (Trivial) 


IlpHopHTeT: 


3anojiHaeTCH Mene.oKcpoM 


PI BbicoKnii (High) 

P2 Cpc.iHHii (Medium) 
P3 Hmkhh (Low) 


CTaTvc 


Ho Baa 


Abtop 


Ajtckcch ByjtaT 


Hamaneii na 


hmh pa 3 pa 6 otHHKa 


LUai'ii BOCiipoiUBejeiuiH 


1 . OTKpbiBaeM rjiaBHyio CTpaHHuy cairra: http://www.ameno.ru/ 

--> BHH 3 y CTpaHHUbi naxo;uiM paa/iea: COHHHK (cm. xonHio 3KpaHa - 

BbiaCJICHO /KCJITOH paMKOH) 



3 . BBe/tHTe noHCKOBoe cjiobo, HanpHMep "HOHb" 

4. HavKMHTe KHonxy "HaM™" 















}KM3HeHHbm MMKJ1 flecjDeKTOB 


1/lTaK, Mbi Hanmn 6ar. Mo>KeT ,qa>xe 6noKep. Mto >Ke c hum MO>KeT cnyHHTbcn Ha BceM ero 
HenerxoM >xh3hghhom nyTn? (Ha3BaHnn aianoB >xh3hh .qecjDexTOB MoryT 6biTb pa3HbiMM b 
pa3Hbix 6ar-TpeKHHr cncTeMax, ho cyTb nx oflHa). 

• HoBbiM (New). TecTnpoBLL(MK Hanien 6ar, flec^exT ycneniHO 3aHeceH b 
«Bug-tracking» cncTeMy. 

• OTKpbiT (Opened). Ilocne Toro, xax TecTnpoBiunx OTnpaBnn OLun6xy, OHa nn6o 
aBTOMaTHHecKH, nn6o BpyHHyio Ha3HaHaeTca Ha nenoBexa xoTopbin ,qon>xeH ee 
npoaHann3npoBaTb (o6bNHO Project Manager). B 3aBH0HM0CTH ot peineHnn 
MeHe,q>Kepa npoexTa, 6ar MO>xeT 6biTb: 

o OTJio)KeH (Deferred). 1/lcnpaBneHne aioro 6ara He HeceT peHHOCTn Ha 
.qaHHOM aTane pa3pa6oTxn hjih no flpyrnM, OTcpoHHBaioLUHM ero 
HcnpaBneHHe npnHHHaM. 

o OTKJioHeH (Rejected), no pa3HbiM npnHHHaM flecjDexT MO>xeT n He CHHTaTbcn 
.qecjDeKTOM nnn CHi/rraTbca HeaxTyanbHbiM .qecjDexTOM, mto BbiHy>xflaeT 
OTKJlOHHTb ero. 

o fly6nnKaT (Duplicate). Ecnn onncaHHan OLun6xa y>xe paHee 6bina BHeceHa 
b «Bug-tracking» cncTeMy, to ciaTyc Taxon ollih6xh MeHneTcn Ha 
«,qy6nnxaT». 

o Ha3HaHeH (Assigned). Ecnn OLun6xa axTyanbHa n ,qon>XHa 6biTb 

ncnpaBneHa b cneflytomen c6opxe (build), nponcxoflHT Ha3HaneHne Ha 
pa3pa6oTHnxa xoTopbin flon>xeH ncnpaBHTb omn6xy. 

Korfla Hannnne flecfcexTa HeonpoBep>xnMO, ero nyTb MO>xeT npnBecTH x cneflyioLUHM 
CTaTycaM: 

• McnpaBneH (Fixed). OTBeTCTBeHHbin 3a ncnpaBneHne 6ara pa3pa6oTHnx 3anBnneT, 
hto ycTpaHnn flecjDexT. 

B 3aBncnMOCTn ot Toro, ncnpaBnn nn pa3pa6oTHnx flecjDexT, flecjDexT MO>xeT 6biTb: 

• llpoBepeH (Verified). TecTnpoBiunx npoBepneT, flencTBHTenbHO nn OTBeTCTBeHHbin 
pa3pa6oTHnx ncnpaBnn flecjDexT, nnn Bce-Taxn pa3pa6oTHnx 6e30TBeTCTBeHHbin. 
Ecnn 6ara 6onbLue HeT, oh nonynaeT flaHHbin CTaTyc. 



• lloBTopHO OTKpbiT (Reopened). Echh onaceHi/m TecinpoBinHKa onpaBflaHbi m 6ar b 
hobom 6nnfle He McnpaBneH, - oh Bee TaK->Ke noTpe6yeT ncripaBneHna, noaToiviy 
3aHOBO OTKpbiBaeica. 

• 3aKpbiTbm (Closed). B pe3ynbTaTe onpe,qeneHHoro KonHHecTBa phkjiob 6ar 
Bce-TaKH OKOHHaTenbHO ycTpaHeH 1/1 6onbiue He noTpe6yeT BHHMaHHa KOMaHflbi - oh 
oetaBnaeTca 3aKpbiTbiM. 


Reopened 


New 



Open 
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t Assigned 
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- Fixed 



Verified 



Closed 


Rejected 

j 

i. 

f 


Deferred 


KnaccucjDUKauMR .qecjDeKTOB 

KnaccHcjDHKapHa ,qec|3eKTOB, c tohkh 3peHna CTeneHM bjimahma (Severity) Ha 
pa6oTocnoco6HOdb 110: 

• Blocker. Oiun6Ka, KOTopaa ripi/iBOfli/iT nporpaMMy b Hepa6onee cocToaHi/ie. 

flanbHeHLuaa pa6oia c nporpaMMHon CHCTeMOH v\nv\ ee c(3yHKi4naMH HeB03M0>KHa . 








• Critical. KpHTHHecKHH flecfceKT, npHBOflmuHi/i HexoTopbii/i KmoneBOH cjDyHKpnoHan b 
Hepa6onee cocToaHne. TaioKe 3to MO>KeT 6biTb cymecTBeHHoe OTKnoHeHHe ot 
6n3Hec norHKH, HenpaBunbHaa peann3ai4na Tpe6yeMbix cjDyHKpMM, noTepa 
nonb30BaTenbCKHx flam-ibix h T.fl. 

• Major. BecbMa cepbe3Haa oiun6Ka, CBHfleTenbCTByioLnan 06 OTKnoHeHHH ot 6n3Hec 
norHKM nrin Hapywaiomafl pa6oiy nporpaMMbi. He HMeeT KpuTunecKoro 
B 03 flei?icTBna Ha npnno>KeHne. 

• Minor. He3HaHHTenbHbin flecfceKT, He Hapyi±iaioLHHH cjDyHKpnoHan TecTHpyeMoro 
npnno>KeHH?i, ho KOTopbiM flBrmeTCfl HecooTBeTCTBHeM OKHflaeMOMy pe3ynbTaTy. 
HanpHMep, oiun6Ka flH3ai/iHa. 

• Trivial. Bar, He HMeioinHH BnnaHHe Ha cjDyHKpnoHan v\nv\ pa6oiy nporpaMMbi, ho 
KOTopbiH MO>xeT 6biTb o6Hapy>KeH BH3yanbHO. HanpHMep, oiun6Ka b TexcTe. 


rpaflapHP flec|3eKTOB, c tohkh 3peHna npnopnTeTHOCTM iicnpaBneHMfl (Priority): 

• High. Barflon>KeH 6biTb HcnpaBneH xax mo>kho 6bicTpee, t.k. oh KpHTHHecKH BnnneT 
Ha pa6oTocnoco6HOCTb nporpaMMbi. 

• Medium. flecfceKT flonweH 6biTb o6n3aTenbHO HcnpaBneH, ho oh He OKa3biBaeT 
KpmHHecKoe B03fleMCTBne Ha pa6oTy npnno>KeHna. 

• Low. Oiiin6Ka flon>KHa 6biTb ncnpaBneHa, ho OHa He HMeeT xpHTHHecKoro BnnnHHn 
Ha nporpaMMy h ycTpaHeHHe MO>xeT 6biTb OTno>xeHO, b 3aBHCHMOCTH ot HanHHHn 
flpyrnx, 6onee npnopHTeTHbix flecjDeKTOB. 


C noMoinbio Taxon xnaccHcjDHKapHH opraHH30BaHa pa6oTa MHornx cncTeM OTcne>KHBaHHn 
oluh6ok, b tom HHcne Jira. 03HaKOMHBLUHCb c sthmh TepMHHaMH, Bbi CMO>KeTe nyHLue 
noHHMaTb >KH3HeHHbiH pnxn flecjDexTa, a 3 to Heo6xoflHMbiH mar, Ha nyTH CTaHOBneHHn 
TeCTHpOBLUHKa. 



4.2. JIRA 


JIRA - 3to npoflyKT, npeflHa3HaHeHHbM Ana opraHM3apnn npopecca Komporm 3anpocoB n 
3aflan, HMeiomuM nacTb cjDyHKAHOHanbHOCTU, o6bNHO npucymei/i 6onbLUMM n flopon/iM 
cucTeMaM ynpaBnem/m npoeKTaMH. 


Hto TaKoe JIRA 


JIRA- 3to MHCTpyMeHT An^ opraHH3ai4MM 
30C(3eKTHBHOrO B3aMMOAeMCTBHa 
ynacTHMKOB npouecca Mrm npoeKTa 



yneT 


Twnbi 3anpocoB 
aTpn6yrbi 
tpawnbi 
CBA3M M IX)MCK 

ypOBHM floctyna 


o 

npoueecbi 

* 3Tanbi npouecca 

* OTBeTCTBeHHbie 

* yaefloNineHHfl 

* Mapujpytbi 

* HOpMatMBbl 



o6u4eHne 


* paSoMMB CTQJlbl 

* KOMMeHTapUM 

* JlBHTa CoSbITMM 

* HCTOpHH 

* npqnMCKa 



aHaJIMTMK 

* Y^3t TpyA033TpaT 

* OTMeTbi no CTafluaM 

* TpeHflbl 

* aHaXIMB aKTMBHOCTH 

* BbirpyiKa a Excel 


KoHU,eni_i l Mfl JIRA 


> npoeKTbi (Projects) 

* fl 0380 fin iot rpynnwpoeaTb 334 ann flna oTflenbHbix npoeKTOB w rpym noJitsoeaTonen 

► HwetoT cbom npasana 6e3onacHOCTH, HHTcpcpewcoB, yseAOMnsHMM h npoueccoB 

* no38oriHioT rpynnupoBaTb b npoayxrbi 14 KOMDOHBHTbi npceoa 

► EcTb BO3M0WMocib oCecneHHib MMoroypoBMGBbiii flocTyn k 3afla4aM oflHoro npoetcra 

> 3aflaHM/3anpocbi (Tasks/lssues) 

► WoryT 6biTb pa3/i«HHoro mna c y h nKao b m b:».n.i a t pit6yia m n 

► 3a xoaom McnoTtHSHMB 3a,o,av Moryr Ha6ntOAaTb aaaMTepecoBaHKbie corpyftHMKH 

► Ecrb aTpn6yT«BHbitf noMCK 3apa4 

► rijranapoBaMe m yneT Tpyfl03aTpaT no petuem/tfl 3apa<4 

► Xpanenne b aaaane mo6wx (Jjaiinoe 

> floA3aflaMM (Sub-Tasks) 

► no38onfltoT pa36aeaTb 3aflaHti Ha caMocioftTentHbie atanw 









Jira - MHCTpyMeHTanbHoe cpeqcTBO ynpaBneHi/m OTHeiaMU o qecjDeKTax. 

Tax Ha3biBaeMbie «HHCTpyMeHTanbHbie cpeqcTBa ynpaBneHi/m OTHeTaMi/i o qecj)eKTax» b 
o6bNHoPi pa3roBopHoi?i penn Ha3biBaioT «6ar-TpeKi/mroBbiMW cncieMaMH», 
«6ar-TpeKepaMM». 

KaK npaBHno. Jira noKpbiBaeT CTaHziapTHbie cJdvhkuhh: 

• co3,qaHne OTHeTOB o qecjDeKTax, ynpaBneHne nx >KH3HeHHbiM pmkjiom c yneTOM 
KOHTpona BepcuPi, npaB qocTyna n pa3peiueHHbix nepexoqoB H3 cocTonHi/m b 
COCTO flHMe 

• c6op, aHann3 n npeqocTaBneHi/ie CTaTUCTHKH b yqo6HoPi qrm Bocnpi/mTi/m 
HenoBexoM cjDopMe 

• paccbiriKa yBeqoMneHW/i, HanoMUHaHUki n nHbix apTecjDaKTOB cooTBeTCTByKDiqi/iM 
COTpyflHMKaM 

• opraHi/mqi/m B3ai/iMOCBn3ei/i Mewqy OTHeTaMH o .qecjDeKTax, TecT-Kei/icaMW, 
Tpe6oBaHn?iMH n aHann3 Taxux CBfl3ei/i c B03M0>KH0CTbHD cjDopMi/ipoBaHKm 
peKOMeHqaquPi 

• noqroTOBKa HHcjDopMaqun qrm BKJiHDHeHMn b OTHeT o pe3ynbTaTax TecTi/ipoBaHi/m 

• HHTerpaqKm c cucieMaMU ynpaBneHi/m npoeKTaMH. 


1/lHbiMH cnoBaMi/i, xopoiuee MHCTpyMeHTanbHoe cpeqcTBO ynpaBneHi/m >KH3HeHHbiM qi/ixnoM 
OTHeTOB o qecjDeKTax He TonbKO H36aBrmeT HenoBexa ot Heo6xoqnMOCTH BHi/iMaTenbHO 
BbinonHSTb 6onbiuoe KonwnecTBO pyTHHHbix onepaqi/tPi, ho h npeqocTaBrmeT 
qononHHTenbHbie bo3mo>khocth, o6nerHaKDiqne pa6oTy TecTHpoBiqHKa h qenaKDiqwe ee 
6onee acjDcjDeKTi/iBHOH. 


YPOK 5. 

5.1. Mo6nnbHoe TecTMpoBaHne 

nocKOJibKy Bee 6onbiue h 6onbwe nporpaMMHoro o6ecneHeHi/m pa3pa6aTbiBaeTcn noq 
Mo6nnbHbie ycTpowcTBa, ctoht OTqeribHO paccMOTpeTb oco6eHHOCTM TecTHpoBaHHa 
Mo6nnbHbix npnno>KeHHH. 


Cneqncj)HKa pa6oTbi nporpaMMHoro o6ecneHeHnn Ha Mo6nnbHOM ycTpoPicTBe HaxnaqbiBaeT 
onpeqeneHHbie Tpe6oBaHi/m h orpaHHHeHi/m - Hani/iHan ot noTpe6neHi/m 6aTapen i/t 



3aKaHHHBaa B3anivio,qei/icTBneM cflpyrnMH npHnoweHHflivm. Eme oflHoti npo6neivioi/i 
aBrmeTca HarwHHe orpoMHoro KonunecTBa ycrrpoi/icTB c pa3HbiMM xapaKTepncTMKaivin - 
pa3MepaMH axpaHa, pecypcaivm, onepapHOHHbiMH cucTeMaivm. 

ripoTecTnpoBaTb npnno>KeHne Ha Bcex B03M0>KHbix ycTpoi/icTBax h HcnpaBHTb Hai/ifleHHbie 
.qecfDeKTbi npaKTHHecKM hgbo3mo>kho (xax MHHHMyM 3 to oneHb flonro h .qoporo) nosToiviy 
npon3BO,qnTenn Mo6nnbHbix npnno>KeHHM Knaccnc(3Hi4npyKDT ycipoi/icTBa Ha 6onee 
npnopmeTHbie 1/1 MeHee npnopmeTHbie. Maine Bcero ncnonb3yioT cne,qyioinne 
o6o3HaHeHna: 

Gold(White) - ycTpoHCTBa , KOTopbie noflflep^HBaioTca normocTbio 

Silver(Grey) - ycipoi/icTBa, KOTopbie noflflepwi/iBaioTCfl HacTMHHO (ycTpaHaioTca b ochobhom 
cepbe3Hbie flec|)eKTbi, KOTopbie 3aTparnBaioT HenocpeflCTBeHHO cjDyHKpHOHan) 

Black - ycTpowcTBa, KOTopbie He noflflepwHBaioTca. 

Knaccncj3HKann?t 6a3npyeica Ha CTaTHCTHHecKHX flaHHbix nonb30BaTenei/i h nonyrmpHOCTH 
yCTpOHCTB. 


PaccMOTpuM noflpo6Hee Kaxue npoBepKn HeoSxonmvibi npn TecTupoBaHnn 

Mo6nribHbix npnjio>KeHnPi. 

I/lx mo>kho riofleni/iTb Ha crte,qyKDinne pa3,qenbi: 

1. XapaKTepHCTHKH ycTpoi/icTBa. Ohh OTHOcaTca k ycTpoi/icTBy, Ha KOTopoe 
yciaHaBriHBaeTca npnno>KeHne. 

2. CeTeBbie XapaKTepHCTHKH. 

3. llpoBepKH npnno>KeHH?t. Ohh OTHOcaTca k cjDyHKpHOHaribHOCTH, KOTopaa nacTO 
Mcnorib3yeTC?t. 

4. llpoBepKH HHTepcjDei/ica 

5. ripoBepKH, cnepHcjDHHHbie Arm Mara3HHa npHnoweHHH 
Hnwe npHBefleH flOBonbHO normbii/i neKriHCT. 


1. XAPAKTEPHCTHKH YCTPOHCTBA 


1.1 Mo>kho jih ycTaHOBHTb npnno>KeHne? 



1.2 BefleT nn oho ce6n npaBHnbHO npn Bxoflnifleivi 3BOHKe? 

1.3 BefleT nn oho ce6n npaBHnbHO npn Bxoflnifleivi SMS? 

1.4 BefleT nn oho ce6n npaBHnbHO npn noflKnioHeHHH 3apnflHoro ycTponcTBa? 

1.5 BefleT nn oho ce6n npaBHnbHO npn OTKnioHeHi/m 3apnflHoro ycTponcTBa? 

1.6 BefleT nn oho ce6n npaBHnbHO, ecnn ycTponcTBO nepeBefleHO b cnniflHH pe>KHM? 

1 .7 BefleT nn oho ce6n npaBHnbHO, ecnn ycTponcTBO BbiBefleHO H3 cnniflero pe>KHMa? 

1.8 BefleT nn oho ce6n npaBHnbHO npn pa36noKHpoBKe axpaHa? 

1 .9 BefleT nn oho ce6n npaBHnbHO npn noBopoTe ycTponcTBa? 

1.10 BefleT nn oho ce6n npaBHnbHO npn BCTpnxHBaHHH ycTponcTBa? 

1.11 BefleT nn oho ce6n npaBHnbHO npn coo6ifleHHH ot flpyroro npnnoweHHn 
(HanoMHHaHHn KaneHflapn, cnncoK 3aflan, h t. n.)? 

1.12 BefleT nn oho ce6n npaBHnbHO npn nonyneHHH nyiii-coo6LfleHHH ot flpyroro 
npnno>KeHHn (ynoMHHaHHn b TBHTTepe, coo6ifleHHn WhatsApp, h t. n.)? 

1.13 npaBHnbHO nn oho B3aHMOflencTByeT c GPS- ceHcopoM (npn ero 
BKnhOHeHHH/BbIKnKDHeHHH, HCnonb30BaHHH reonOKaflHOHHbIX flaHHbIX)? 

1.14 OnpefleneHa nn flnn Hero cjDyHKflHOHanbHOCTb Bcex KHonoK/KnaBHin ycTponcTBa? 

1.15 Y6eflHTbcn, hto KHonKH/KnaBHiiiH, He accoflHHpoBaHHbie c 4)yHKflHnMH 
npnno>KeHHn, He Bbi3biBatoT Heo>KHflaHHoro noBefleHHn npn aKTHBapHH. 

1.16 Ecnn Ha ycTponcTBe flocTynHa cf)H3HHecKan KHonKa "Ha3afl", nepeBOflHT nn OHa 
nonb30BaTenn Ha npeflbiflyiflHH axpaH? 

1.17 Ecnn Ha ycTponcTBe flocTynHa cf)H3HHecKan KHonKa "ivieHho", OTKpbiBaeT nn OHa 
MeHKD npnno>KeHHn? 

1.18 Ecnn Ha ycTponcTBe flocTynHa cf)H3HHecKan KHonKa "aomoh", nepeHOCHT nn OHa 
nonb30BaTenn Ha flOManiHHH axpaH, ecnn npnno>KeHHe 3anyifleHO? 

1.19 Ecnn Ha ycTponcTBe flocTynHa cf)H3HHecKan KHonxa "noncK", OTKpbiBaeT nn OHa 
noHCK BHyTpn npnno>KeHHn? 

1.20 BefleT nn npnno>KeHHe ce6n npaBHnbHO npn coo6ifleHHH o HeflocTaTOHHOM 
3apnfle 6aTapen? 

1.21 BefleT nn oho ce6n npaBHnbHO, ecnn Ha ycTponcTBe BbiKmoneH 3Byx? 

1.22 BefleT nn oho ce6n npaBHnbHO, ecnn ycTponcTBO HaxoflHTcn b pe>KHMe "aBHa"? 

1.23 Mo>kho nn fleHHCTannnpoBaTb npnno>KeHHe? 



1.24 Be,qeT nn oho ce6n npaBHnbHO nocne nepeycTaHOBKH? 


1.25 flocTynHO nn oho npn noncKe b Mara3HHe npnnoweHHi/i (npoBepnTb nocne 
o,qo6peHnn npnnoweHHn b Mara3HHe)? 

1.26 MoweT nn npnno>KeHne nepeKmonaTbcn Ha flpyrne npnno>KeHnn ycTponcTBa nepe3 
pe>KHM MynbTH3a,qaHHOCTH (ecnn ,qon>KHo)? 


2. CETEBblE XAPAKTEPMCTMKM 

2.1 CooTBeTCTByeT nn noBe,qeHne npnnoweHHn >KenaeMOMy, ecnn oho noflKnioHeHO k 
1/lHTepHeTy nepe3 Wi-Fi? 

2.2 CooTBeTCTByeT nn noBe,qeHne npnnoweHHn wenaeMOMy, ecnn oho noflKnioHeHO k 
1/lHTepHeTy nepe3 3G? 

2.3 CooTBeTCTByeT nn noBe,qeHne npnno>KeHnn >KenaeMOMy, ecnn oho noflKmoneHO k 
1/lHTepHeTy nepe3 2G? 

2.4 CooTBeTCTByeT nn noBe,qeHne npnno>KeHnn >KenaeMOMy, ecnn ceTb HeflocTynHa? 

2.5 Bo3o6HOBnneT nn npnno>KeHne pa6oTy, Kor,qa CHOBa nonynaeT flocTyn k ceTH nocne 
npepBaHHoro .qocTyna? 

2.6 06HOBneHne TpaH3aKi4HH npoxoflHT KoppeKTHO nocne nepenoflKnioHeHHn k ceTH. 

2.7 l1poflon>KaeT nn npnno>KeHne KoppeKTHO pa6oTaTb, ecnn oho npnBn3aHO v\nv\ 
KaKHM-nn6o ,qpyrnM o6pa30M coeflHHeHO c flpyn/iM ycTponcTBOM? 

2.8 Mto nponcxoflHT, ecnn npnno>KeHne nepeKmonaeTcn Me>Kfly ceTnivm (Wi-Fi, 3G, 
2G)? 

2.9 Hcnonb3yeT nH npnnox<eHne CTaHflapTHbie ceTeBbie nopTbi (rioHTa: 25, 143, 465, 
993 nni/i 995, HTTP: 80 v\nv\ 443, SFTP: 22) flnn yqaneHHbix noflKmoHeHHi/i: HexoTopbie 
npoBaPiflepbi 6noKnpytoT OTflenbHbie nopTbi. 


3. XAPAKTEPMCTMKM nPMJ10>KEHMfl 

3.1 TecTHpoBanocb nH oho Ha pa3nHHHbix ycTpoHCTBax/BepcHnx OC? 

3.2 ripoBepKa CTa6HnbHOCTH: ecnn b npnno>KeHHH ecTb cnncKH (HanpHMep, 
H3o6pax<eHHH), nonpo6yHTe 6bicTpo hx nponncTaTb. 



3.3 llpoBepKa CTa6nnbHOCTn: ecnn b npnno>KeHHn ecTb cnucKH (HanpHMep, 
H3o6pa>KeHHi?i), nonpo6yHTe nponncTaTb hx ,qo no3npnn ",qo nepBoro M3o6pa>KeHna" h 
" nocne nocneflHero". 

3.4 ripeKpamaeTca nn 3arpy3Ka npnnoweHHn, ecnn oho npeBbimaeT flonycTHMbii/i b OC 
pa3Mep flna 3arpy3KH nepe3 Mo6nnbHbii?i HHTepHeT? 

3.5 l/lHTerpapHa: npaBi/mbHO nn oho noflKnioHaeTca k copceT^M (Linkedln, Twitter, 
Facebook, h t. n.). 

3.6 ripnno>KeHne He BMeuiHBaeTCfl b pa6oiy flpyrnx npnno>KeHHH b cJdohobom pe>KHMe 
(GPS, nponrpbiBaHne My3biKH, h t. n.) 

3.7 Mo>kho hh nenaTaTb H3 npnnoweHHn (ecnn npHMeHHMo) 

3.8 OyHKpHOHaribHOCTb noncKa OTo6pa>KaeT peneBaHTHbie pe3ynbTaTbi. 

3.9 Pa6oia pacnpocTpaHeHHbix wecTOB npn ynpaBneHHH npnno>KeHneM. 

3.10 Mto npon30HfleT npn Bbi6ope HecKonbKHX onpnn oflHOBpeMeHHO 
(He3annaHnpoBaHHbii?i Mynbiman - HanpHMep, Bbi6op HecKonbKHX KOHTaKTOB H3 
3anHCHOH KHH>KKH pa30M). 

3.11 Mmh npnno>KeHH?t ,qon>KHO 6biTb "roBopamHM" (kopotkhm, ho OTo6pa>KaioLHHM cyTb 
npnno>KeHHfl, npHBneKaromHM BHHMaHHe noKynaTenei/i) 

3.12 OrpaHHHHBaeT nv\ npnnoweHHe iolli, hhctht hh ero? 

3.13 riepe3arpy3Ka flaHHbix ot yqaneHHoro cepBHca CKOHcj3nrypnpoBaHa Tax, HTo6bi He 
Bbi3biBaTb npo6neM c npon3BOflHTenbHOCTbio Ha CTopoHe cepBepa (py-maa 
nepe3arpy3Ka MoweT CHH3HTb Koni/inecTBO o6paii|eHHM k cepBepy). 

3.14 riepexoflHT nv\ npnno>KeHne b cnainHH pe>KHM, xorfla pa6oTaeT b cjDOHe (sto 
3kohomht 3apflfl 6aTapen)? 


4. nPOBEPKM MHTEPc&EMCA 

4.1 KoHTpormpyioLUHe aneMeHTbi MaxcHManbHO HeHaBn3HHBbi (k npHMepy, HCHe3aioT, 
ecnn He ncnonb3yioTca .qnHTenbHoe BpeMa). 

4.1 rionb30BaTenb MoweT BepHyTbca Ha npeflbiflymHH axpaH (HanpHMep, HawaB 
"Ha3afl" nnn "OTMeHa"). 

4.2 OcHOBHaa cf3yHKi4Hsa npnnoweHHfl noHjrma h oneBHflHa. 

4.3 OyHKpna, KOTopyio, cxopee Bcero, 6yqeT Hcnonb30BaTb nonb30BaTenb, noflCBeneHa 
(k npHMepy, b iOS rony6aa KHonxa o6o3HanaeT flenciBHe no yMonnaHHio/HaH6onee 
BepoaTHoe flenciBHe). 



4.4 MnHMMH3npyi?iTe .qeHCTBHn nonb30BaTenn, ncnonb3yn BbinaflaioLnne cnncKH hph 
T a6nMHHoe npeflCTaBneHHe, r,qe nonb30BaTenb MO>KeT cflenaTb Bbi6op, BMecTO 
pyHHoro BBO,qa .qaHHbix. 

4.5 OyHKpi/m noncKa qon>KHa 6biTb qocTynHa qrm qriHHHbix cnncKOB, KOTopbie Hy>KHO 
npoMaTbiBaTb. 

4.6 flrm cmyapnw c hh3koh npoH3BoqHTenbHOCTbio nonb30BaTenio noKa3biBaeicn 
UKOHKa nporpecca ("3arpy>KaeTCH...") 

4.7 B cnynae ">khboh" c|3nnbTpapnn qaHHbix npn BBoqe noncKOBoro 3anpoca npoBepbTe 
npon3BO,qnTenbHOCTb npnnoweHHn. 

4.8 BHeiiiHHW BH,q KHonoKflna CTaHflapTHbix qei/icTBHH npMBbineH nonb30BaTenio 
(k npHMepy, o6HOBnei-me, copTHpoBKa, Kop3HHa, OTBeT, Ha3aq h t. n.) 

4.9 CiaHflapTHbie ukohkh He Hcnonb3yioTCfl qnn cjDyHKqHi/i, qnn KOTopbix ohh b HopMe 
He npnMeH?uoTca. 

4.10 l1pnno>KeHne npaBHPbHO pearnpyeT Ha CMeHy opneHTaqHH ycTpoi/icTBa. 

4.11 He nepeo6o3HaeHbi wecTbi, KOTopbie BbinormaioT CTaHqapTHbie cjDym<qHH (k 
npHMepy, CMaxHBaHHe CBepxy bhh3 OTKpbiBaeT qeHTp yBeqoMneHHi/i). 

4.12 Tpe6oBaHne bohth b cncTeMy He nonBrmeicn b npnno>xeHHH, noxa He CTaHOBHTcn 
He 06 X 0 flHMblM. 

4.13 Ecnn npnno>KeHne HeownqaHHO ociaHOBneHO, nonb30BaTenbCKne qaHHbie 
flon>KHbi 6biTb noxanbHO coxpaHeHbi h 6biTb qocTynHbiMH npn CTapTe npnno>xeHHn. 

4.14 I1pn yqaneHHH qoxyMeHTOB nonb30Baienb npeqynpe>xqaeTcn o nocneqcTBHnx. 

4.15 KnaBHaTypa noqcTpaHBaeTca noq oxnqaeMbin BBoq (k npHMepy, u,Hc(Dpbi/6yKBbi). 

4.16 Jlerxo nn omHHHTb HeaxTHBHbie XHonxn ot axTHBHbix? 


5. nPOBEPKM, CnEUMtDMHHblE flfm MArA3MHA nPMJlOJKEHMM 

Ohh b ochobhom 6a3HpyioTcn Ha ranqriaHHax Apple AppStore, flpyron Lunpoxo 
pacnpodpaHeHHbiH Mara3HH npnno>xeHHH - Google Play - xyqa MeHee Tpe6oBaTeneH. 

5.1 l1pHno>KeHHe He MO>xeT Hcnonb30BaTb "Heny6nHHHbie API". 3to 03HaHaeT, hto Bbi 
He MO>xeTe ncnonb30BaTb HexoTopbie cjDyHxqHH, KOTopbie nnaTcjDopMa Hcnonb3yeT qnn 
CBOHX C 06 CTBeHHblX npHPO>XeHHH. 06blHHO 3T0 MO>KHO npOBepHTb aBTOMaTHHeCKH, 
HanpHMep, npn noMoiqn http://www.chimpstudios.com/appscanner/ ) 



5.2 l1pnno>KeHne He MoweT nepenporpaMMHpoBaTb KOHTponbHbie KnaBHLUH 
ycTpowcTBa, He npeflHa3HaneHHbie ,qrm no,qo6Horo ncnonb30BaHna (k npHMepy, 
HCn0Jlb30BaTb KHOnKy rpOMKOCTH flJlfl CjDOTOCbeMKH). 

5.3 l1pnno>KeHne He aojdkho HMeTb flocTyn k cjDai/inaM, HaxoflSRLUHMca BHe npnno>KeHna, 
6e3 pa3peiueHH?) nonb30BaTerm (k npHMepy, KonnpoBaTb appecHyio kh i/iry hhh 
nonynaTb HHcjDopMapmo ot flpyrnx npnnoweHHH). 

5.4 l1pnno>KeHne He ,qon>KHO HMeTb .qocTyna k k nanioM h cjDannaM BHe flnpeKTopHH 
KOHTeHHepa h floxyMeHTOB. 

5.5 l1pHno>KeHHe He MO>xeT 3arpy>xaTb xo,q flrm ycTaHOBKH 6e3 comacna nonb30BaTena. 

5.6 l1pHno>KeHHe MO>xeT o6HOBrmTbca TonbKO nepe3 Mara3HH npnno>xeHHH. 

5.7 llocne 3arpy3KH npHno>KeHHe flon>KHO 6biTb pa6oHHM. Oho He flon>KHO OTxnioHHTbca 
nepe3 HecKonbKO flHen. 

5.8 l1pHno>KeHHe He MO>xeT 6biTb "onbiTHon", "6eTa", "fleMo" hhh "TecT"-BepcHeH. 

5.9 Ha3BaHHS npoflyxTOB Apple ,qon>XHbi 6biTb yxa3aHbi 6e3 onenaTox (iPhonez - 
HeBepHo). 

5.10 Ecnn npnno>KeHHe Hcnonb3yeT ceTb, oho He nonb3yeTca eio nepe3 CTopoHHHe 
(He-Apple) 6pay3epbi. 

5.11 B npnno>KeHHH He flon>KHbi ynoMHHaTbca CTopoHHHe nnaTc(3opMbi (k npHMepy, 
"TaioKe flocTynHO ,qrm Android!"). 

5.12 l1pHno>KeHHe He MO>xeT Hcnonb30BaTb ycTapeBLUHe HHTepcjDeHCbi (HanpHMep, 
Koneco iPod). 

5.13 MHoro3aflaHHaa cjDyHxpHOHanbHOCTb npnno>xeHH?i MO>KeT 6biTb flocTynHa TonbKO 
flna ero HcxoflHbix penen (to ecTb pna VoIP, nponrpbiBaHHe ayqno, onpepeneHne 
MecTonono>KeHHn, 3aBepiueHHe 3aflan, noKanbHbie yBepoMneHnn, h t. n.). 3 to 3H3hht, 
hto b o6ipeM cnynae npnno>KeHHe He MO>KeT pa6oTaTb b c|)ohobom pe>KHMe h ,qon>XHO 
6biTb 3aKpbiTO, ecnn oho He Hcnonb3yeTca. 

5.14 B npnno>KeHHH ,qon>XHa 6biTb xoTb xaxan-TO cjDyHxpHOHanbHOCTb. Oho He MO>xeT 
COCTOflTb H3 OflHOH CTpaHHHKH H TeKCTa, He MO>KeT 6blTb npOCTO neCHen, CjDHflbMOM nnn 
khhtoh - flna aToro ecTb ppyrne nnaTc|3opMbi. 



5.15 0yHKi4HOHanbHOCTb ,qon>KHa cooTBeTCTBOBaTb oni/icaHi/no b Mara3HHe 
npnno>KeHHM. 

5.16 B penoM npnno>KeHne aojdkho 6 biTb ".qocTOMHbiM". OTKpoBem-ibie MaTepi/ianbi - 
ceKC, HacHnne, HapKOTHKH, anKoronb, Ta 6 aK- He ,qon>KHbi b HeM fleMOHCTpi/ipoBaTbca, h 
oho He flon>KHO OT3biBaTbca 06 OTflenbHbix 3THHHecKHx nrin permrno3Hbix rpynnax 
yHHHH>KHTenbHO. ripnno>KeHne aojdkho 6 biTb necTHbiM. Ero onncaHne aojdkho 6 biTb 
npaBflHBblM, H BCfl CjDyHKpHOHaJlbHOCTb flOJDKHa pa 60 TaTb, K3K onHcaHO. Echm 
npnno>KeHne flaeT fli/iamocTHHecKyio i/mctDopiviapHio, OHa ,qon>KHa 6 biTb Hafle>KHOH. 3to 
Taioxe KacaeTca waHpa m KaTeropnn b Mara3HHe. I/Ikohkh npnno>KeHi/m flon>KHbi 
COOTBeTCTBOBaTb H nOflXOflHTb eMy. 

5.17 l1pnno>KeHne He MO>xeT orpaHHHi/maTb nonb30BaTenei/i b Bbi6ope reonoKapi/m hhh 
M o6nnbHoro onepaTopa. 

5.18 l1pnno>KeHne He MoweT paccbmaTb cnaM, pacnpocTpaHSTb Bi/ipycbi, hjih 
ncnonb30BaTb ,qpyrne nnaTcjDopMbi Apple (HanpHMep, Game Center/Push Notifications) 

C 3THMH pen^MH. 

5.19 ripnno>KeHne He MoweT ncnonb30BaTb reonoKapi/ioHHbie cny>K6bi 6e3 pa3peiueHi/m. 

5.20 Bee ccbiriKH b KOfle npnno>KeHi/m ,qon>KHbi pa6oTaTb. 

5.21 l1pnno>KeHne He MO>xeT ncnonb30BaTb MecTOHaxoKfleHHe nonb30BaTerm 6e3 
pa3peiueHna. 

5.22 TeonoKapHOHHbie cny>K 6 bi He MoryT ncnonb30BaTbca ,qrm aBTOHOMHoro KOHTporm 
TpaHCnopTHbIX CpeflCTB HflH Bbl30Ba Cny>K 6 CKOpOM nOMOLUM. 

5.23 l1pnno>KeHne He MO>KeT ncnonb30BaTb yBeflOMneHHa 6e3 cornacHa nonb30BaTerm. 

5.24 YBeflOMneHHa He ,qon>KHbi coflepwaTb nMHHbix .qaHHbix. 

5.25 l1pnno>KeHne He MO>xeT pacnpocTpaH^Tb ni/NHyio HHcjDopMapmo nonb30BaTenei/i 
(HanpHMep, ID HrpoKa) nepe 3 Game Center. 

5.26 PeKnaMHbie 6 aHHepbi flon>KHbi CKpbiBaTbca, eonn pexnaMa HeflocTynHa. 

5.27 l1pnno>KeHne aojdkho yBawaTb aBTopcxi/ie npaBa Apple h flpyn/ix CTopoH. 

5.28 MexaHH3M BCTpoeHHbix noxynoK He MO>xeT ncnonb30BaTbc?i flna npno6peTeHi/m 
TOBapoB m yenyr, ncnonb3yKDinnxc?i BHe npnno>xeHi/m. 



5.29 MexaHH3M BCTpoeHHbix noxynox He MO>xeT Mcnonb30BaTbc?t ,qrm c6opa cpeflCTB Ha 
6naroTBopnTenbHOCTb (flrm aToro ecTb SMS). 


5.30 MexaHH3M BCTpoeHHbix noxynox He MO>xeT ncnonb30BaTbca flna noxynxn 
noTepePiHbix 6nneTOB Hanpniviyio H3 npi/moxem/m. 

5.31 ripunoxem/m, xoTopbie noompnioT nonb30BaTerm ncnonb30BaTb ycTpoi/icTBO Tax, 
hto oho MO>xeT 6biTb noBpe>xfleHO, He 6y,qyT oflo6peHbi. 

5.32 l1pnno>xeHne He MO>xeT 3anpaiiiHBaTb nMHHbie flaHHbie (Hanpmviep, email) 
nonb30BaTerm, HTo6bi cjDyHxpi/ioHi/ipoBaTb. 


BonbLUHHCTBO H3 BbiLue npHBefleHHbix npoBepox (xpoMe pa3,qena 5. llpoBepxH, 
cnepncj3HHHbie ,qrm Mara3HHa npnno>xeHHM) Tax>xe npi/iMem/iMbi h ,qrm TecTMpoBam/in 
M06HflbHblX BepcHH Be6-cai?iTOB. 

Ecni/i no,qqep>xnBaeMbix ycTpoi/icTB mhoto, B03Hi/ixaeT flpyraa npo6neivia - xax 3a 
BMeHaeMoe Bpeivm npoTecTHpoBaTb Ha Bcex B03M0>XHbix ycTpowcTBax? Oco6eHHO aio 
axTyanbHO flna TecTi/ipoBam/m Mo6nnbHbix BepcHM caHTOB, Tax xax noMHMO ycTpoi/icTBa h 
B epcHH OC flo6aBn?iioTca eme pa3Hbie 6pay3epbi i/i hx Bepci/in. 

TyT Ha noMomb npi/ixofli/iT pa36neHne Ha xnaccbi 3KBMBaneHTHOCTH no cneflyioLumvi 
npn3HaxaM: 

1. Pa3Mep flncnnen/pa3peujeHne - mo>xho flonycTHTb, hto oluh6xh CBn3aHHbie c 
MacLUTa6npoBaHne rpacj3HHecxnx aneMeHTOB 6yqyT ofli/maxoBbie ,qrm ycTponcTB, c 
oflHHaxoBbiM pa3MepoM flHcnnen h pa3peiueHneM. 

2. OnepapHOHHan CHCTeivia - Tax>xe mo>xho flonycTHTb, hto Ha ofli/maxoBbix 
onepapHOHHbix CMCTeiviax c ofli/maxoBoPi Bepcnei/i, oluh6xh CBfl3aHHbie c 
B3anMO,qeHCTBneM c OC 6yflyT oflHHaxoBbi. 

3. l1pon3BOflHTenb ycTpoHCTBa - oluh6xh, CBn3aHHbie c B3anMOfleMCTBneM c “>xene30M” 
cxopee Bcero 6yqyT ofli/maxoBbiivm Ha ycTpowcTBax oflHoro npon3BOflHTenn. 

flna yivieHbLueHHfl xoni/inecTBa xoM6nHai4HM ycTpoi?icTBO-onepapnoHHan cncTeivia-6pay3ep 
ncnonb3yeTcn MeTOfl opToroHanbHbix Macci/iBOB (pair-wise testing). 



CcbiJiKi/i: 


http://aPDadvice.com/aDpnn/2010/09/apples-app-store-review-guidelines-annotated-explaine 

d 

TaPiflnaPiHbi Apple App Store: 

https://developer.apple.com/appstore/resources/approval/guidelines.htmi 

TaPiflnaPiHbi xpaHem/m flaHHbix iOS: 

https://developer.apple.com/icloud/documentation/data-storage/ 

raMflnaMHbi nmepcjDeiZica Apple: 

https://developer.apple.com/ios/human-interface-auidelines/overview/desian-principles/ 

http://www.mobileappstestina.com/taa/testina-checklist-for-mobile-application/ 

http://www.vietnamesetestinaboard.org/zbxe/7document srl=529839 


5.2. Pojim 

Xopoiuo ccjDopMHpoBaHHaa npoeKTHaa KOMaHfla no,qpa3yMeBaeT, hto KawflbiPi nneH 
KOMaHflbi noHMMaKDT cbokd ponb b cjDopMHpoBam/tH ycnexa npoeKTa. KawflbiPi nneH KOMaHflbi 
3HaeT, KaxoPi BKnafl eMy Heo6xo,qi/iMO npMBHecTH b npoeKT, Korfla eMy Heo6xo,qi/iMO sto 
cflenaTb, neM 3aHHMaioTC?i flpyrne nneHbi npoeKTa, n hto npeflCTaBrmeT co6oPi ycnex. 

CTonb >xe b3>kho, HTo6bi KawflbiPi nneH KOMaHflbi 0Ka3biBan noflflep>KKy ocTanbHbiM, h TaKHM 
o6pa30M rapaHTHpoBan ycnex Bcero npoeKTa. flrm HaHHHaioiflero MHweHepa b3>kho 
noHHMaTb, KaKOBa o6nacTb OTBeTCTBeHHOCTH Ka>Kfloro nneHa KOMaHflbi h k KOMy no KaKHM 
BonpocaM mo>kho h Hy>KHO o6paiflaTbc?i. 

Ha pa3Hbix npoeKTax KOMaHflbi MoryT 6biTb ccjDopMi/ipoBaHbi no-pa3HOMy: 
pa3pa60THHKH C TeCTHpOBLflHKaMH B OflHOH KOMaHfle, PH6o >Ke B pa3HblX. Ha npoeKTe MO>KeT 
6biTb i/ini/i He 6biTb HeKOTopbix ponePi, HanpHMep 6n3Hec aHani/iTHKa v\nv\ pa3pa6oTHHKa 6a3 
flaHHbix (ecni/i ,qr m npoflyKTa 6a3a He Hy>KHa). B cneflncf)HHecKHx o6nacTax MoryT 6biTb 
6onee peflKi/ie npocf)eccnn - HanpHMep xyflo>KHHKH i/mn fla>Ke KOMno3HTopbi (m/icaTb My3biKy 
k HrpaM), c KOTopbiMH Taioxe Heo6xoflHMO 6yfleT pa6oTaTb h KOMMyrn/ifli/ipoBaTb. Hn>Ke 
npHBefleHbi ocHOBHbie ponn, KOTopbie Bbi MO>KeTe BCTpeTHTb : 








llpoeKTHafl ponb 

OnucaHtie 

PyKOBOflMTenb npoeKTa (Project Manager) 

PyKOBOflUTenb npoeKTHOi/i KOMaHflbi, 
OTBeTCTBeHHbM 3a ynpaBneHHe npoeKTOM, 
,qocTH>KeHne penei/i npoeKTa b paMKax 
6KD,q>KeTa, b cpox n c 3a,qaHHbiM ypoBHeM 
KanecTBa. OpraHi/i30BbiBaeT Heo6xo,qi/iMoe 
B3anMO,qeMCTBne n cnoco6eH pa3peiuaTb 
npo6neivibi, B03Hi/iKaioLnnx no xo,qy 
BbinonHeHna npoeKTa. 

CucTeMHbM apxmeKTop (SA) 

OopMHpyeT apxnTeKTypy m nfleonornto 
npoeKTa, opeHKy nivieioLnnxcn TexHi/inecKi/ix 

B03M0>KH0CTeH, B3aHMOCBB3H CO 

CMe>KHblMM CUCTeMaMU, npoeKTHyKD 
flOKyMeHTapHKD. 

Bn3Hec-aHanmnK (BA) 

06ecneHMBaeT c6op Tpe6oBaHi/ii/i, hx 
o6pa6oTKy, .qoKyivieHTi/ipoBaHi/ie n 
nepeflany pa3pa6oTHHKaM. flrm 
6n3Hec-aHannTHKa b3>kho noHHiviaTb 
npHKnaflHyto o6nacTb n cnepi/icjDi/iKy 
npoflyKTa, hto Heo6xoflHMO 3aKa3HHKy m 

KaK 3T0 OnUCaTb TeXHI/IHeCKHM TeKCTOM, 
noH^THbiM pa3pa6oTHHKaM. 

AflMHHUCTpaTop Bfl (DBA) 

llpoBOflUT ycTaHOBKy h HacTpoMKy CYBfl. 
OTBenaeT 3a Bbipa6oTKy Tpe6oBaHi/m k Bfl, 
ee npoeKTHpoBaHHe, peam/mpi/iio, 
OnTHMH3ai4HK3, COnpOBO>KfleHHe M 
apxuBupoBaHne, BKnioHan ynpaBneHHe 
yneTHbiMH 3ani/icnivm nonb30BaTenei/i Bfl h 
3aLL(HTy OT HecaHKpHOHHpOBaHHOrO 
flocTyna. 

CucTeMHbiki aflMHHUCTpaTop (SysAdmin) 

OdecneHMBaeT ycrraHOBKy h HacTpoHKy 
cepBepa npnno>KeHi/m h ero KOMnoHeHTOB, 
pa3pa6oTKy flononHHTenbHbix npnno>KeHi/m 

Cnepi/iani/icT no MHTerpapm/i pa3pa6oTKH n 
SKcnnyaiapuM (DevOps - development and 
operations) 

MeTOflonornn DevOps HapeneHa Ha 
B3anM0fleMCTBne nporpaMMi/icTOB M 
CMCTeMHbIX aflMMHMCTpaTOpOB flnfl 
yBeni/iHeHi/in nacTOTbi Bbinycxa penn30B. 
CooTBeTCTBeHHO, DevOps engineer — 
cnepi/iani/icT, KOTopbiM pa6oTaeT Ha 

CTbIKe 3TI/1X flByX flOn>KHOCTeM l/l 
3aHmviaeTcn aBT0MaTi/i3api/ieM 
>Ki/i3HeHHoro pi/iKna npunowe hub 
(BK nioHan npoeKTHpoBaHHe, pa3pa6oTKy, 
TecTi/ipoBaHi/ie, pa3BepTbiBaHne, 


















noflflep>KKy h mohhtophht). 

JlHflep KOMaHflbl pa3pa60THHK0B 
(TeamLead) 

OpraHH30BbiBaeT npopecc pa3pa6oTKH Ha 
npoeKTe, pacnpeflenneT 3aflann, cneflHT 3a 
hx BbinonHeHi/ieM, opeHHBaeT 
3c|3c|3eKTHBHOCTb pa6oTbi KOMaHflbl. 3a,qaHa 
nHflepa - 3aflaBaTb TeMn h Bee™ KOMaHfly 

3 a co6oh. 

Pa3pa6oTHHK npnnoweHHH (Developer) 

Pa3pa6aTbiBaeT, pa3BHBaeT h 
conpoBO>KflaeT npoflyKT. 

JlHflep KOMaHflbl TecTHpoBiflHKOB (QA-lead) 

OpraHH30BbiBaeT npopecc TecTHpoBaHHn 

Ha npoeKTe, pacnpeflenneT 3aflann, cneflHT 

3 a hx BbinormeHHeM, nniueT TecT nnaHbi h 
O fleHHBaeT 3(|xjDeKTHBHOCTb pa6oTbi 
KOMaHflbl. 

l/lH>KeHep no o6ecneHeHHio KanecTBa (QA 
engineer) 

3aHHMaeTcn HacipoHKOH npopeccoB, 
BHeflpeHHeM npaKTHK, KOTopbie no3BonnT 
o6ecneHHTb KanecTBO npoflyKTa. 

TeCTI/ipOBLflHK 

ripOBOflHT KOHTponb KaHeCTBa. riHLUeT 
TecTOByKD flOKyMeHTaflHKD, pa3pa6aTbiBaeT 
TecTbi, BbinonHneT TecinpoBaHHe 
npoflyKTa. 


5.3. >Kn3HeHHbm u,mn no. Meioflonornn - BOflonafl, V-model, 
Agile (Scrum) 

TedupoBaHne - He H3onnpoBaHHbiH npopecc. 3 to nacTb MOflenn >KH3HeHHoro flHKna 
nporpaMMHoro o6ecneHeHna (Software Development Life Cycle, SDLC). 1/livieHHO noaTOMy 
Bbi6op cpefldB h MeTOflMK TecTHpoBaHHn 6yflei Hanpaiviyio 3aBHceTb ot Bbi6paHHOH 
MOflenn pa3pa6oTKH. B stom pa3,qene Mbi paccMOTpHM Han6onee nacTO npHMeHneMbie 
noflxoflbi k pa3pa6oTKe nporpaMMHoro o6ecneHeHnn, a Taioxe nonynnpHbie ceroflHn 
MeTOflonornn h npaKTHKH, TaKHe KaK Agile h Scrum. 

>Kki 3 HeHHbiM 14HKJ1 nporpaMMHoro o6ecneMeHnn (TaioKe Ha3biBaeMbin ahkhom 
pa3pa6oTKn) - 3 to ycnoBHan cxeMa, BKmoHaioLflan OTflenbHbie 3Tanbi, KOTopbie 
npeflciaBrmioT CTaflHH npopecca co3flaHnn 110. ripn otom Ha Ka>KflOM 3Tane BbinonHmoTcn 
pa3Hbie flewcTBHn 










AH3aHH 
h apxHieKTypa 



Pa3pa6oma 
h np orp 3 mmh poB aHH e 





C 


OCecneHeHHe xaMeciBa 
HnporpaMMHoe 
TecTHpoBaHHe 



0(5cAy»KHBaHHe 
h nojmep)t!Ka 


Mmkti pa3pa6oTKM npeflnaraeT Lua6noH, ncnonb30BaHne KOToporo o6nernaeT 
npoeKTupoBaHne, co3,qaHne n BbinycK KanecTBem-ioro nporpaMMHoro o6ecneHeHna. 3 to 
M eTOflonorna, onpeflenatomaa npopeccbi m cpeflCTBa, Heo6xoflMMbie ,qrm ycneiuHoro 
3aBepiueHn?i npoeKTa. 


PaccMOTpuM 6onee no,qpo6HO cymecTByioLUMe aKTHBHOCTn/3a,qaHn CB33aHHbie c 
TecTupoBaHneM, ohm npMB?i3aHbi k aianaM >KM3HeHHoro u,mna 110. 

Cia,qnn unKJia pa3pa6oTKM no 

1. AHami3 Tpe6oBaHMPi - stot aian npeflnonaraeT c6op Tpe6oBaHMM k 
pa3pa6aTbiBaeMOMy nporpaMMHOMy o6ecneHeHMio, mx CMCTeiviaTM3ai4Mio, 
flOKyMeHTMpoBaHMe, aHanM3, a Taioxe BbmBneHMe m pa3peiueHMe npoTMBopeHMM. 

2. ripoeKTupoBaHkie. Ha CTaflMM npoeKTMpoBaHMa (Ha3biBaeMOM Taioxe CTaflMeM 
flM3aMHa m apxMTeKTypbi) nporpaMMMCTbi m CMCTeMHbie apxMTeKTopbi, pyxoBOflCTByacb 
Tpe60BaHM?lMM, pa3pa6aTblBaiOT BbICOKOypOBHeBbIM flM3aMH CMCTeMbl. 




Pa3Hoo6pa3Hbie TexHunecKne Bonpocbi, B03HMKaKDinne b npopecce npoexTi/ipoBaHi/m, 
oecy^flaKDTCa CO BCeMI/1 3aHHTepeCOBaHHblMH CTOpOHaMM, BKJlKDHaa 3aKa3HHKa. 
OnpeflenmoTcn TexHonornn, KOTopbie 6yqyT ncnonb30BaTbcn b npoeicre, 3arpy3Ka 
KOMaHflbi, orpaHnneHna, BpeMeHHbie paMKH n 6(o,q>KeT. B cootbotctbuh c yTOHHeHHbiMn 
Tpe6oBaHn?iMH Bbi6npaioTCfl Han6onee noflxoflamne npoeKTHbie penieHi/m. 

3. Pa3pa6oTKa m nporpaMMMpoBaHMe. Ilocne Toro, xax Tpe6oBam/m 1/1 py\zav\a 
npoflyKTa yTBep>KfleHbi, nponcxofli/rr nepexofl k cneflyiomei/i ciapy\v\ >KH3HeHHoro pi/ixna - 
HenocpeflCTBeHHO pa3pa6oTKe. 3,qecb HanwHaeTca HanucaHi/ie nporpaMMUCTaMU KOfla 
nporpaMMbi b cooTBeTCTBUn c paHee onpeflenem-ibiMn Tpe6oBaHi/mMW. 

flporpaiviiviHPOBaHHe npeanonaraei neibipe ocHOBHbix ciazinn: 

1. Pa3pa6oTKa anropi/iTMOB - cfcaKTi/inecKW, co3,qaHne nori/iKM pa6oTbi nporpaMMbi; 

2. HanHcaHne ncxoflHoro KOfla; 

3. KoMm/mnuHfl - npeo6pa30BaHi/ie b MaiimHHbii/i KO,q; 

4. TedupoBaHne n OTnaflKa - penb, maBHbiM o6pa30M, o lOHUT-TecinpoBaHnn. 


4. floKyMeHTauMB. 3tot 3Tan BbiflerinioT .qocTaTOHHO ycnoBHO, nocKoribKy, xax Mbi 
Bn,qenn, Te unn HHbie flOKyMembi co3,qaioTcn Ha Bcex cia,qnnx >KH3HeHHoro u,mna 
nporpaMMbi. TeM He MeHee, noMi/iMO npoeKTHoPi flOKyMeHTapm/i h conpoBowflaiomHX 
pa3pa6oTKy 3anMcePi, cymecTByioT TaK>Ke h ,qpyrne TeKCTOBbie flOKyMeHTbi, onncbiBaioinne, 
HanpHMep, cf)yHKi4Hn nporpaMMbi w cnoco6bi ee ncnonb30BaHnn. 

5. TecTMpoBaHne. OcHOBHbie aTanbi TecmpoBaHi/m Mbi ywe paccMaTpi/iBani/i paHee, 
b pa3flene OyHflaMeHTanbHbiPi npopecc TecTHpoBaHHn. 

TecTMpoBinHKH 3aHHMaioTCSR noHCKOM flec(3eKTOB b nporpaMMHOM o6ecneHeHHn h 
cpaBHHBaioT onncaHHoe b Tpe6oBaHnnx noBefleHwe CHCTeMbi c peanbHbiM. B cjDa3e 
TecTi/ipoBaHHn o6Hapy>KHBaioTcn nponymeHHbie npH pa3pa6oTKe 6arn. I1pn o6Hapy>KeHHn 
flecj^eKTa, TecTMpoBinHK cocTaBnneT OTHeT 06 oiun6Ke, KOTopbiPi nepeflaeicn 
pa3pa6oTHHKaM. llocneflHHe ero ncnpaBrmioT, nocne Hero TecTnpoBaHi/ie noBTopneicn - ho 
Ha 3tot pa3 flnn Toro, HTo6bi y6eflMTbcn, hto npo6neMa 6bina i/icnpaBneHa, h caMO 
HcnpaBPeHHe He CTano npnnnHoPi nonBrieHi/m HOBbix flecjDeKTOB b npoflyKTe. 

TecTHPOBaHHe noBTOpneicn no Tex nop, noxa He 6 vzivt nocTHrHVTbi KpmepHH ero 


OKOHHaHHn. 







BMflbl, MeTOflbl H TeXHMKH TeCTHpOBaHMa Mbl nOflpo 6 HO paCCMOTpi/IM flajlbiue B 3T0M 
noco 6 nn. 

6. BHeflpeHne m conpoBOKfleHne. Kor,qa nporpaMMa npoTecTnpoBaHa n b Hei?i 
6 onbiue He ocTanocb cepbe 3 Hbix .qecjDeKTOB, npnxo,qnT BpeMn penn 3 a m nepe,qaHH ee 
KOHeHHbiM nonb30BaTenaM. 

Ilocne Bbinycxa hoboh Beponn nporpaMMbi b pa 6 oTy BKmonaeTcn OTflen TexHi/inecKOH 
noflflepwKH. Ero coTpyflHHKH o 6 ecneHHBaioT o 6 paTHyio CBn3b c nonb30BaTennMH, hx 
KOHcynbTHpoBaHHe h noflflepwKy. B cnynae o 6 Hapy>KeHHn nonb30BaTermMH Tex nan HHbix 
nocT-penn3Hbix 6 aroB, HHcjDopMapnn o hhx nepeflaeTcn b BHfle OTHeTOB 06 oiiin 6 Kax 
KOMaHfle pa3pa6oTKH, KOTopan, b 3aBHcnMOdn ot cepbe3HOCTH npo 6 neMbi, nn 6 o 
HeMe,qaeHHO BbinycxaeT HcnpaBneHHe (t.h. hot-fix), nn 6 o OTKnaflbiBaeT ero flo cneflytoLnen 
Bepci/iH nporpaMMbi. 

KpoMe Toro, KOMaHfla TexHHHecKoi/i noAqep>KKH noMoraeT co 6 npaTb h cncTeMaTH3npoBaTb 
pa3nnHHbie MeTpi/iKi/i - noKa3aTenn pa 6 oTbi nporpaMMbi b peanbHbix ycnoBnnx. 

3aKJiioHeHMe: 

Bee CTaflHH >KH3HeHHoro pnxna 110, npeflCTaBneHHbie Bbiine, npMMeHntoTcn b hkoSom 
MO flemi pa3pa6oTKM, ho hx npo,qon>KHTenbHOCTb h nopnflox cneflOBaHHn MoryT 
OTJiHHaTbcn. B cneflyioinnx pa3flenax Mbi fleianbHO paccMOTpHM ocHOBHbie MOflenn h 
npaKTHKH, KOTopbie ncnonb3yioTcn coBpeMeHHbiMH IT-KOMnaHnnMH b npopecce pa3pa6oTKH 
nporpaMMHoro o6ecneHeHnn. 

"Boflonafl" min KacKaflHaa MOflenb 

Moflenb npeflycMaTpHBaeT nocneflOBaienbHoe BbinonHeHHe Bcex aianoB npoeKTa b CTporo 
cjDHKCHpoBaHHOM nopnflxe. Ilepexofl Ha cneflyioLUHH aian 03HaHaeT nonHoe 3aBepineHne 
pa6oT Ha npeflbiflymeM aiane. Tpe6oBaHnn, onpefleneHHbie Ha CTaflHH cjDopMHpoBaHHn 
Tpe6oBaHHH, CTporo floxyMeHTHpyioTcn b BHfle TexHHHecxoro 3aflaHnn h cjDHXcnpyioTcn Ha 
Bee BpeMn pa3pa6oTKH npoexTa. Ka>x,qan CTaflnn 3aBepiiiaeTcn BbinycxoM nonHoro 
KOMnneKTa floxyMeHTapHH, flocTaTOHHOH flnn Toro, HTo6bi pa3pa6oTKa Morna 6biTb 
npoflon>KeHa flpyron xoMaHfloi/i pa3pa6oTHHXOB. 




ripen My mecTBa: 

riocneflOBaTeribHoe BbinormeHi/ie aTanoB npoeKTa b CTporo cjDnKcnpoBaHHOM nopaflKe, 
no3BonaeT opeHi/maTb KanecTBO npo,qyKTa Ha Ka>KflOM aiane 

HeflocTaTKn: 

OTcyTCTBHe o6paTHbix CBfi3ei/i Mewfly STanaMi/i. He cooTBeTCTByeT peanbHbiM ycnoBi/iaM 
pa3pa6oTKM nporpaMMHoro npoflyKTa 










V-MOflenb (V-model) - pa3pa6crn<a nepe3 TecrmpoBaHHe 



V-MOflenb - 3 to ynyHiueHHa?! Bepcua KnaccwHecKoi/i KacKaflHOM MOflerm. 3,qecb Ha KawflOM 
aiane nponcxo,qwT KOHTponb TeKymero npopecca, ,qna Toro HTo6bi y6e,qnTbca b 
bo3mo>khocth nepexofla Ha cne,qyioinnH ypoBeHb. B stoh MO,qenn TecTHpoBaHi/ie 
HaHHHaeica eme co ciap,m HanncaHi/m Tpe6oBaHnPi, npuHeivi Arm Ka>K,qoro nocneflyrainero 
3Tana npeflycMOTpeH cbom ypoBeHb TecTOBoro rioKpbiTi/m. 

flrm KaxKfloro ypoBHa TecTHpoBaHHa pa3pa6aTbiBaeica OTflenbHbin TecT-nnaH, to ecTb bo 
Bpeivm TecTHpoBaHHa TeKymero ypoBHfl Mbi Taioxe 3aHHMaeMcn pa3pa6oTKOi/i CTpaTerww 
TecTHpoBaHHn cneflyKDinero. Co3AaBan TecT-nnaHbi, Mbi Taioxe onpeAermeM o>KH,qaeMbie 
pe3ynbTaTbi TecTi/ipoBaHi/m h yKa3biBaeM Kpi/iTepnn Bxo,qa h Bbixo,qa ,qna Ka^oro 3Tana. 

B V-MOflerm Ka^oMy 3Tany npoeKTi/ipoBaHkm h pa3pa6oTKH ci/icTeMbi cooTBeTCTByeT 
OTflenbHbiH ypoBeHb TecTHpoBaHHa. 3,qecb npopecc pa3pa6oTKH npeflCTaBneH HHCxoflamen 
nocneflOBaTenbHOCTbio b neBoi/i nacTH ycnoBHoPi 6yKBbi V, a CTa,qnn TecTHpoBaHHa - Ha ee 
npaBOM pe6pe. CooTBeTCTBHe 3TanoB pa3pa6oTKH h TecTHpoBaHHa noKa3aHO 
ropH30HTanbHblMH fMHMflMH. 



















flmocbi m MMHycbi V-MOflenn: 


+ CTporaa 3Tani/i3api/m; 

+ nnam/ipoBam/ie TecTupoBaHHa n Bepi/ictDi/iKapi/m cucTeMbi npon3BO,qaTC?t Ha paHHi/ix 
aianax; 

+ ynyHiueHHbiH, no cpaBHem/iio c KacKaflHoi/i MOflenbio, TaHM-MeHefl>KMeHT; 

+ npoivie>KyTOHHoe TecTHpoBaHHe. 

— HeflocTaTOHHaa rn6KOCTb MO,qenn; 

— co6cTBeHHO co3,qaHne nporpaMMbi nponcxoflm Ha 3Tane Hani/icam/m KOfla, to ecTb ywe 
cepeflHHe npopecca pa3pa6oTKn; 

— He,qocTaTOHHbiH aHann3 phckob; 

— HeT pa6oTbi c napannenbHbiivm co6biTi/mivm 1/1 bo3mo>khocth fli/iHaMMHecKoro BHecem/ia 
H3MeHeHHH. 

Kor,qa Mcnonb 30 BaTb V-MOflenb: 

— B npoeKTax, b KOTopbix cymecTByioT BpeMeHHbie h cfci/maHCOBbie orpaHWHem/m; 

-flrm 3a,qaH, KOTopbie npeflnonaraioT 6onee umpoKoe, no cpaBHeHi/ito c KacKaflHoi/i 
MOflenbKD, TecTOBoe noKpbiTwe. 



l/liepaTUBHafl MOflenb (Iterative model) 





TpeGosaHMtt 


vLfl n a n npoo>< no 


Am amis h 

npo#KTwpoekiMne 


PajeepTbisaHwe 


He Bee MOflerm >KH3HeHHoro pHKna nocneflOBaTenbHbi. CyipecTByioT TaioKe HTepaTHBHbie 
(htih nHKpeMeHTanbHbie) MOflenn, b KOTopbix Hcnonb3yeTca ppyroi/i noflxofl. BMecTO oflHoi/i 
npo,qon>KHTenbHoPi nocneflOBaTenbHOCTH flencTBHH 3,qecb Becb >KH3HeHHbiH phkji ripopyKTa 
pa36m Ha pa,q OTflenbHbix mhhh-phkjiob. llpHHeM xawflbiH H3 hhx coctoht H3 Bee Tex >xe 
6a30Bbix CTaflHH MO,qenn >KH3HeHHoro pHKna. 3 th MHHH-pHKribi Ha3biBaioTC?i HTepapHflMH. B 
Kawfloi/i H3 HTepapHH nponcxoflHT pa3pa6oTKa OTflenbHoro KOMnoHeHTa CHCTeMbi, nocne 
Hero 3 tot KOMnoHeHT ,qo6aBnfieTC?i k yx<e paHee pa3pa6oTaHHOMy c|3yHKpnoHany. 

1/lTepaTHBHan MOflenb He npepnonaraeT nonHoro oGteivia Tpe6oBaHHH ,qrm Hanana pa6oT 
Ha,q npoflyKTOM. Pa3pa6oTKa nporpaMMbi MoweT HaHHHaTbca c Tpe6oBaHHH k nacTH 
cjDyHKpHOHana, KOTopbie MoryT BnocneflCTBHH flonormnTbca h H3MeH5TTbCFi. Ilpopecc 
noBTopaeTca, o6ecneHHBaa co3,qaHne hoboh Bepcnn npoflyKTa ,qrm Kax^oro pHKna. 

B HecKOJibKO ynpomeHHOM BHfle, HTepaTHBHaa MOflenb coctoht H3 neTbipex ocHOBHbix 
CTaflHH, KOTopbie noBTopnioTca b Ka>KflOH H3 HTepapnn (plan-do-check-act): 

• onpe,qeneHHe h aHanH3 Tpe6oBaHHH; 

• flH33HH H npoeKTHpOBaHHe - COmaCHO Tpe60BaHH?lMH. ripHHeM flH33HH MOXCeT KaK 
pa3pa6aTbiBaTbc?i OTflenbHO ,qrm flaHHOH cjDyHKpHOHanbHOCTH, Tax h flonormaTb yx<e 
cymecTBytoinHn; 




• pa3pa6cm<a m TecTi/ipoBaHHe - KOflupoBaHne, HHTerpapi/m n TecTupoBaHHe hoboto 
KOMnoHeHTa; 

• dpa3a peBbio - opemo, nepecMOTp TeKymnx Tpe6oBaHi/m n npeflnoweHi/m 
flonormeHm/i k hum. 

no pe3ynbTaTaM Kawfloi/i mepapi/iH npHHHMaeTca peweHi/ie - 6 yqyT ni/i ncnonb30BaHbi ee 
pe3ynbTaTbi flrm flonormeHi/m cymecTBytoLneM cjDyHKpi/ioHanbHoc™ b KanecTBe bxoahoh 
tohkh flna Hanana cneflyioineH mepapun (t.h. HHKpeMeHTanbHoe npoTOTnnnpoBaHne). B 
KOHeHHOM more, .qocTHraeTca tohio, b kotopom Bee Tpe 6 oBaHna 6 binn BonnomeHbi b 
npoflyKTe - npoMcxoflm penn3. 

KntoH k ycneniHOMy ncnonb30BaHHto stoh MOfleni/i - ciporaa Bani/iflapi/m Tpe6oBaHm/i m 
T inaTenbHaa Bepi/icjDMKapi/m pa3pa6aTbiBaeM0i/i cjDyHKpi/ioHanbHOCTi/i b Ka>Kfloi/i H3 mepapm/i. 

OcHOBHbie CTaflHM npopecca pa3pa6cm<n b mepaTMBHOM MOfleni/i cjDaKTHHecKH noBTopsioT 
MOflenb BOflona,qa. B Kawfloi/i mepapMM co3flaeTca nporpaMMHoe o6ecneHeHne, 
Tpe6yKDinee TecTHpoBaHHa Ha Bcex ypoBHnx. 

nnrocbi m MMHycbi iiTepamBHOM MOflenn: 

+ paHHee co3,qaHne pa 6 oTaioLnero 110; 

+ rn6KOCTb - roTOBHOCTb k M3MeHeHHio Tpe6oBaHHM Ha nio6oM aTane pa3pa6oTKn; 

+ Kax^aa mepapi/in - ManeHbKHH aTan, ,qrm KOToporo TecTi/ipoBaHi/ie h aaanrn pmckob 
o 6 ecneHHTb npome, neM flrm Bcero >KH3HeHHoro 141 /iKna npoflyKTa. 

— Ka>K,qaa cj3a3a - caMOCTomenbHa, OTflenbHbie mepa pun He HaKnaflbiBatoTcn; 

— MoryT B03HHKHyTb npo 6 neMbi c peanmapi/iei/i o 6 mei/i apxmeKTypbi ci/icTeMbi, nocKonbKy 
He Bee Tpe 6 oBaHna H3BecTHbi k Hanany npoeKTHpoBaHHa. 

Korfla Mcnonb30BaTb MTepaTMBHyto MOflenb: 

• .qna KpynHbix npoeKTOB; 

• Kor,qa H3BecTHbi, no KpaHHeix Mepe, KmoneBbie Tpe 6 oBaHnn; 

• Korfla Tpe6oBaHna k npoeicry MoryT MeHmbca b npopecce pa3pa6oTKH. 


BMecTe c rn6KOCTbio h B03M0>KH0CTbK> 6bicipo pearnpoBaTb Ha H3MeHeHnn, mepan/iBHbie 
MO,qenn npi/iBHOcm flonormmenbHbie cno>KHOCTM b ynpaBneHi/ie npoeKTOM m OTcne>KHBaHne 
ero xo,qa. flpn ncnonb30BaHHn mepaTHBHoro no,qxo,qa 3HaHmenbHO cno>KHee CTaHOBmca 



afleKBaTHO opem/iTb Texyinee cocToai-me npoeKTa n cnnam/ipoBaTb flonrocpoHHoe pa 3 Bmne 
co 6 bm/ii/i, a Taioxe npe,qcKa 3 aTb cpoxn n pecypcbi, Heo 6 xo,qMMbie ,qrm o 6 ecneHem/m 
onpe,qeneHHoro KanecTBa pe 3 ynbTaTa. 

Agile - ceMei/icTBO th 6 khx MeTOflonorw/i pa 3 pa 6 oTKH. 


Agile 


▼ 


Scrum 


AaeT KOHeMHOMy 
nonb3oaaTenio 
pafcTaiomee ITO 
C HOBblMH 
npnopmeTHbiMM 

BOSMOXCHOCTRMHB 
B XeCTKO tpMKCMpOBaHHbie 

no BpeMeHM utepaunn 



y 


XP 


SKCTpeManbHoe 
nporpaMMupoeaHne, 
pa3pa6oTKa nepe3 
TecmpoBaHne. MacTbte 
penn3t>i, KonnexTviBHoe 


anafleHne koaom 



Kanban 


CKpaM. ho 6ea 
npMBR3KM 
K cpoxaM, 
HanvNwe 

BH 3 yanbHOH 


flOCKM 



Scrum - oflHa H 3 caMbix nonyrmpHbix MeTOflonorw/i rn 6 K 0 i/i pa 3 pa 6 oTKH. OflHa 
H 3 npuHHH ee nonyrmpHoc™ - npocTOTa. B Scrum Bcero Tpi/i ponn. 

• Scrum Master 

• Product Owner 

• Team 

CKpaM MacTep (Scrum Master) - caMaa BawHaa ponb b MeTO,qonornn. CKpaM MacTep 
OTBenaeT 3 a ycnex Scrum b npoeicre. no cyTH, CKpaM Maciep flBrmeTca MHTepcjDei/icoM 
Me>Kfly MeHefl>KMeHTOM n KOMaHfloiT B Agile KOMaHfla aBnaeica caMoopraHM 3 yioLflei/icfl m 
caMoynpaBnaMOM. 

OcHQBHbie o 6 fl 3 aHHOc~m CxpaM MacTepa TaKOBbi: 


• Co 3 ,qaeT aTMOccpepy flOBepua 

• ynacTByeT b MmnHrax 






















• YcTpaHaeT npen^TCTBi/m 

• flenaeT npo6neMbi m OTKpbiTbie Bonpocbi BUflHMbiMn 

• OTBenaeT 3a co6mo,qeHne npaKTHK n npopecca b KOMaHfle 

CKpaM Maciep BefleT Daily Scrum Meeting n OTcnewi/iBaeT nporpecc KOMaHflbi npn noMomn 
Sprint Backlog, OTMenaa ciaTyc Bcex 3aflan b cnpi/iHTe. 

Product Owner - 3to nenoBeK, OTBenaioLflm/i 3a pa3pa6oTKy npoflyKTa. KaK npaBnno, 3 to 
product manager flna npo,qyKTOBOi/i pa3pa6oTKH, MeHeflwep npoeKTa flrm BHyipemneM 
pa3pa6oTKH n npeflCTaBi/rrenb 3aKa3HHKa flrm 3aKa3H0i/i pa3pa6oTKn. Product Owner - sto 
e,qnHan TOHKa npi/iHrm/m OKOHHaTenbHbix pemeHnPi flrm KOMaHflbi b npoeKTe. 

06a3aHHOCTn Product Owner TaxoBbi: 

• OTBenaeT 3a cjDopMnpoBaHne product vision 

• YnpaBrmeT ROI 

• YnpaBrmeT o>Ki/iflaHi/mMH 3aKa3HHKOB n Bcex 3anHTepecoBaHHbix nnp 

• KoopflnHnpyeT n npnopmn3npyeT Product backlog 

• npeflocTaBrmeT noHnTHbie n TecTi/ipyeMbie Tpe6oBaHi/m KOMaHfle 

• B3anMOflei?icTByeT c KOMaHfloi/i n 3aKa3HMKOM 

• OTBenaeT 3a npneMKy KOfla b KOHpe Ka>K,qoi/i mepapnn 

Product Owner CTaBi/iT 3aflann KOMaHfle, ho oh He BnpaBe CTaBHTb 3aflann KOHKpeTHOMy 
HneHy npoeKTHOH KOMaHflbi b TeneHHM cnpi/iHTa. 

KoMaHfla (Team).B MeTOflonomM Scrum KOMaHfla nBrmeicn caMoopraHi/i3yioLflei/icn m 
caMoynpaBJiaeMOH. KoMaHfla 6epeT Ha ce6n o6n3aienbCTBa no BbinormeHmo obteMa 
pa6oT Ha cnpi/iHT nepefl Product Owner. Pa6oTa KOMaHflbi opeHi/iBaeicn KaK pa6oTa efli/moi/i 
rpynnbi. B Scrum BKnafl OTflenbHbix nneHOB npoeKTHOi/i KOMaHflbi He opeHHBaeTcn, TaK KaK 
3 to pa3BannBaeT caMoopraHH3aflnio KOMaHflbi. 

Q633aHHOCTH KOMaHflbi TaKOBbi: 

• OTBenaeT 3a opeHKy aneMeHTOB 63Knora 

• ripi/iHHMaeT pemeHHe no fli/i3ai/my h 1/iMnneMeHTaflMH 

• Pa3pa6aTbiBaeT cocJdt m npeflocTaBrmeT ero 3aKa3HHKy 

• OTcne>KHBaeT cobcTBeHHbii/i nporpecc (BMecTe co CKpaM MaciepoM). 

• OTBenaeT 3a pe3ynbTaT nepefl Product Owner 





Pa3Mep KOMaHflbi orpam/iHHBaeTCfl pa3MepoM rpynnbi moflePi, cnoco6Hbix acjDcjDeKTMBHO 
B3anMO,qePicTBOBaTb m/ipoM k rmpy. Tnni/iHHbie pa3Mep KOMaHflbi - 7 nnioc Mi/myc 2. 


Input from End-Users, 
Customers, Team and 
Other Stakeholders 



Product Owner 
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Team Selects 
How Much To 
Commit To Do 
By Sprint's End 


Sprint Planning 
Meeting 

(Parts One and Two) 
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ScrumMaster 
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Backlog 
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Sprint 

Backlog 


No Changes 

in Duration or Goal 



Daily Scrum 
Meeting and 
Artifacts Update 



Potentially 
Shippable Product 
Increment 

Retrospective 


5.4. ApTecfraKTbi 

Product Backlog - sto npnopnTe3npoBaHHbiPi cnncoK HMetoLfli/ixcn Ha flaHHbiPi MOMeHT 
6 n3Hec-Tpe6oBaHm?i i/i TexHMHecKHX Tpe6oBaHnPi k CMCTeMe. Product Backlog nocTonHHO 
nepecMaipHBaeTca h flononHneics - b Hero BKmoHaioTCfl HOBbie Tpe6oBaHnn, yflansioTcn 
HeHy>KHbie, nepecMaTpi/iBaioTcsR npnopi/rreTbi. 3a Product Backlog OTBenaeT Product Owner. 
Oh TaioKe pa6oTaeT coBMecTHO c KOMaHflon flrm Toro, HTo6bi nonyni/iTb npn6nn>KeHHyio 
opeHKy Ha BbinoriHeHHe aneivieHTOB Product Backlog flnn Toro, HTo6bi 6onee tohho 
pacdaBn?)Tb npnopmeTbi b cooTBeTCTBHH c Heo6xoflHMbiM BpeMeHeM Ha BbinoriHeHHe. 

Sprint Backlog coflep>KHT chyHKflHOHanbHOCTb, Bbi6paHHyio Product Owner H3 Product 
Backlog. Bee cf)yHKi4Hn pa36nTbi no 3aflanaM, Kawflan H3 KOTopbix opem/maeicri KOMaHfloi/i. 
Ka>KflbiPi fleHb KOMaHfla opem/maeT oeteivi pa6oTbi, KOTopbin Hy>KHO npoflenaTb flnn 
3aBepLueHnn 3aflan. 




















B Scrum HTepapna Ha3biBaeTca Sprint. Ee .qrmTenbHOCTb cocTaBrmeT 3-6 Heflenb. 
Pe3ynbTaTOM Sprint flBrmeTca roTOBbii/i npoflyKT (build), KOTopbii/i mo>kho nepeflaBaTb 
(deliver) 3aKa3HHKy (no KpaMHePi Mepe, cucTeMa flon>KHa 6biTb roTOBa k noKa3y 3aKa3HHKy). 
KopoTKHe cnpuHTbi o6ecneHHBaKDT 6bicTpbiM feedback npoeKTHOi/i KOMaHfle ot 3aKa3HHKa. 
3aKa3HHK nonynaeT B03M0>KH0CTb ™6ko ynpaBrmTb scope cncTeMbi, opeHUBaa pe3ynbTaT 
cnpHHTa h npeflnaraa ynyHiueHna k co3flaHHOi/i cjDyHKflHOHanbHOCTH. TaKHe ynyHiueHna 
nonaflatoT b Product Backlog, npnopme3npyioTCfl HapaBHe c nponuMH Tpe6oBaHnaMH h 
MoryT 6biTb 3annaHnpoBaHbi Ha cneflyioLflHH (hhh Ha oahh H3 cneflyioLflHx) cnpHHTOB. 
Ka>Kflbii?i cnpi/iHT npeflCTaBnaeT co6oi/i ManeHbKHM "BOflonafl". B TeneHHe cnpHHTa 
flenaioTca Bee pa6oTbi no c6opy Tpe6oBaHHM, flH3aHHy, KOflnpoBaHHio h TecTHpoBaHHio 
npoflyKTa. 

IlnaHMpoBaHMe cnpi/iHTa (Sprint Planning Meeting) nponcxoflHT b Hanane hoboh HTepaflHH 
CnpHHTa. 1/13 pe3epBa npoeKTa Bbi6npaioTC?i 3aflann, o6a3aTenbCTBa no BbinormeHHio 
KOTopbix 3 a cnpi/iHT npi/iHHMaeT Ha ce6a KOMaHfla. Ha ocHOBe Bbi6paHHbix 3aflan co3flaeica 
pe3epB cnpHHTa . Kawflaa 3aflana opeHHBaeTca b noHHTax . 06cy>KflaeTca h onpeflenaeTca, 
KaKHM o6pa30M 6yqeT peann30BaH 3tot obteM pa6oT. l1poflon>KHTenbHOCTb coBeiflaHHfl 
orpaHMHeHa CBepxy 4-8 nacaMH b 3aBHcnMOCTH ot npoflon>KHTenbHOCTH mepaflHH, onbiTa 
KOMaHflbl h t. n. 

E>KeflHeBHoe coBemaHMe (Daily Scrum meeting) HaHHHaeTca tohho BOBpeMs; flnHTca He 
6onee 15 MHHyT. B TeneHHe coBeiflaHHa Ka>KflbiH nneH KOMaHflbl OTBenaeT Ha 3 Bonpoca: 

• Hto cflenaHO c MOMeHTa npeflbiflymero eweflHeBHoro coBeiflaHHfl? 

• Hto 6yqeT CflenaHO c MOMeHTa Texyinero coBeiflaHHa flo cneflyioiflero? 

• KaKHe npo6neMbi MeiuaioT flocTHweHHio penen cnpHHTa? 

PeTpocneKTMBHoe coBemaHMe (Retrospective meeting) npoBOflHTca nocne 3aBepiueHH?i 
cnpHHTa. HneHbi KOMaHflbl BbicKa3biBaioT CBoe MHeHHe 0 npoiiiefliiieM cnpHHTe. 

OTBenaioT Ha flBa ocHOBHbix Bonpoca: 

• Hto 6bino CflenaHO xoponio b npoujeflLueM cnpHHTe? 

• Hto Haflo yny-niiHTb b cneflyioLfleM? 

BbinonHaioT ynyHiueHHe npopecca pa3pa6oTKH (peuiaioT Bonpocbi h cjDHKcnpyioT yqaHHbie 
peiiieHHa). OrpaHHHeHa oahhm—T peMfl nacaMH. 



yPOK 6. 


6.1. Cem IP aflpec m nopT 

Bo3HHKaeT Bonpoc - iokum o6pa30M KnneHT n cepBep “HaxoflPiT” .qpyrflpyra b ce™. I/I hto, 
co6cTBeHHO roBopn, npeflCTaBnaeT H3 ce6n ceTb. 



06mee onpeflenem/ie rnacuT, hto ceTb - sto cucieivia, o6ecneHMBaioLnaa o6MeH flaHHbiMi/i 
Me>K,qy BbNHcnuTenbHbiMi/i ycTpoi/icTBaivin (KoivinbioTepbi, cepBepbi, MapiupyTH3aTopbi n 
.qpyroe o6opy,qoBaHne). Ha cero,qi-mLui-mPi fleHb Bee Mbi nBrmeMcn aKTMBHbiMM 
nonb30BaTermMH cein nHTepHeT. 

flna Toro, HTo6bi ycipoi/icTBa Momn o6MeHHBaTbCfl mHcjDopMapnei/i no cein cymecTByeT 
CTeK npoTOKonoB, KOTopbifi pemaMeHTupyeT sth MexaHH3Mbi. Han6onee nonynnpHbiPi CTex 
npoTOKonoB sto TCP/IP — Ha6op ceieBbix npoToxonoB nepeflaHM flam-ibix, ncnonb3yeMbix 
b cerax, BKHKDHan ceTb 1/lHTepHeT. Ha3BaHne TCP/IP nponcxoflUT M3 flByx Hai/iBa>XHei/iLDHx 
npoToxonoB ceMei/icTBa — Transmission Control Protocol (TCP) n Internet Protocol (IP), 
KOTopbie 6binn pa3pa6oTaHbi n onncaHbi nepBbiMM b flaHHOM CTaHflapTe. 





no,qo6HO flOManiHHM aflpecaM flrm nepenncxn no noHTe, xa>x,qoe ceTeBoe ycTponcTBO 
HMeeT cbom aflpec - aflpec, xoTopbii/i cny>XHT,qrm HfleHTncjDHxaflHH aToro ycTpoi/icTBa b 
ceTH n nodpoeHna onTHManbHoro MapwpyTa naKeTOB. 

B ceTH 1/lHTepHeT 3 to IP(lnternet protocol) - yHnxanbHbii/i ceTeBoi/i aflpec y3na b 
KOMnbKDTepHow ceTH, nocTpoem-ioH no npoTOKony IP. B ceTH 1/lHTepHeT Tpe6yeTca 
mo6anbHaa yHHKanbHOCTb aflpeca; b cnynae pa6oTbi b noxanbHon ceTH Tpe6yeTca 
yHHKanbHOCTb aflpeca b npeflenax ceTH. B Bepcnn npoTOKona IPv4 IP-aflpec HMeeT flnHHy 
4 6aHTa, a b Bepcnn npoTOKona IPv6 IP-aflpec HMeeT flnHHy 16 6anT. 

Yflo6HOH c(3opMOH 3anncH IP-aflpeca (IPv4) nBnneTcn 3anncb b BHfle neTbipex flecnTHHHbix 
HHcen 3HaneHHeM ot 0 flo 255, pa3fleneHHbix TonxaMH, HanpnMep, 192 . 168 . 0 . 3 . 

TaKHM o6pa30M, ncnonb3yn IP aflpec, oahh xoMnbioTep MO>KeT nepeflaBaTb HHcjDopMapnio 
ApyroMy. A xax yflaneHHbin xoMnbioTep MO>KeT nepeflaTb HHcjDopMapnio xoHxpeTHon 
nporpaMMe Ha BameM xoMnbioTepe? llporpaMM, pa6oTaioLflHX Ha xoMnbioTepe mhoto, a 
IP-aflpec oflHH. flrm aflpecapnn xoHxpeTHon nporpaMMe cymecTByeT Taxoe noHATne xax 
nopT. 

riopT - 3to ycnoBHoe HaTypanbHoe hhcho. llporpaMMa MO>KeT "oTKpbiTb" nopT - sto 3HannT 
3aaBHTb bo BceycnbiiuaHHe hto "ecnn npnfleT HHctDopMapna Ha nopT 5190 - 3HanTe, sto flnn 
MeHa". "3aKpbiTb nopT" - 3HannT ocBo6oflHTb ero flnn flpyron nporpaMMbi n 6onbiue He 
nonynaTb HHcjDopMapnio. 1/lTax, ceTeBon nopT — ycnoBHoe hhcho ot 1 flo 65535, 
yKa3biBaKDinee, xaxoMy npnno>xeHHio npeflHa3HaHaeTcn naxeT. 



^3 BitTorrent 

6881 
6889 k 




MHome nporpaMMbi, KOTopbie pa6oTaioT c ceTbio, paccHHTaHbi Ha noflKnioHeHHe k 
onpefleneHHbiM nopTaM. KaK bhaho H3 pncyHKa, HHTepHeT 6pay3epbi, HanpHMep Internet 
Explorer, Hcnonb3yioT b CBoei/i pa6oie nopT 80. 3to 03HanaeT, hto Korfla Bbi nnuiHTe, 
HanpHMep, http://ukr.net, to KOMnbioTep Bam o6painaeicsi k cepBepy ukr.net (Hy to ecTb 
CHanana y3HaeT ero IP-a,qpec), a noTOM coo6iflaeT, hto 6yqeT >KflaTb OTBeT Ha 80 nopTy. 
rioHTOBbie nporpaMMbi, HanpHMep Outlook Express, ncnonb3yioT 2 nopTa (o6bNHO, ho He 
Bcerfla), ,qrm OTnpaBKH noHTbi nopT 25 h flrm npneMa 110 nopT. Ecnn ycTaHOBHTb 
nporpaMMy flrm o6MeHa cjDannaMH emule, to OHa OTKpoeT, Heo6xoflHMbie Arm CBoen 
pa6oTbi nopTbi 4662 h 4672. 

TaKHM o6pa30M, ecnn KOMnbioTep b ceTH He 3amHLneH, to Ka>Kflasq nporpaMMa, 
ycTaHOBneHHaa Ha HeM, CMO>KeT OTKpbiTb jiio6oh Heo6xoflHMbiH en nopT. Tohho Taioxe 
nio6asR nporpaMMa H3BHe MoweT noflKmoHHTbca k nio6oMy OTKpbiTOMy nopTy KOMnbioTepa. 
EpaHflMayap (MewceTeBOH axpaH), noMHMO Bcero nponero, cneflHT, xaxne nopTbi 
OTKpbiBaioTCfl, h BbiflaeT pa3pemeHHe Ha OTKpbiTHe. Korfla nopT OTKpbiT - kto yroflHO MoweT 
nocbinaTb Ha Hero HHc|3opMaflHio. B nacTHOCTH, 3noyMbiLuneHHHK Mox<eT HanncaTb Tyfla 
HTO-HH6yflb Taxoe, ot Hero nporpaMMa, cnymaioiflasi stot nopT, MoweT 6biTb B3noMaHa. Ho, 
He OTKpbiB nopT, nporpaMMa He CMO>KeT pa6oTaTb no Ha3HaneHHio. 











l/lcnonb30BaHne nopTOB no3BonneT He3aBHcnMO ncnonb30BaTb TCP ripoTOKon cpa3y 
MHori/iM npi/mo>xeHi/mM Ha oahom h tom >Ke KOMnbKDTepe. ripaKTHHecKH Bcerfla Kni/ieHT 
HaHHHaeT ncxo,qainne coeflHHeHi/m, a cepBep OKHflaeT BxoflflLnnx coeflHHeHW/i (ot 
K nneHTOB), xota 6 biBaioT h HCKfiKDHeHHa. CepBep npH 3anycKe coo 6 maei OnepapHOHHOH 
CHdeMe, hto xoTen 6 bi «3aHflTb» onpefleneHHbin nopT (nrin HecxoribKO nopTOB). Ilocne 
aToro Bee naxeTbi, npnxo,qainne Ha xoMnbioTep k aTOMy nopTy, OC 6 yqeT nepeflaBaTb 
aTOMy cepBepy. roBopnT, hto cepBep «cnyiuaeT» stot nopT. KnHeHT, Hangman coeflHHeHHe, 
3anpaiunBaeT y CBoePi OC xaxoH-Hi/i 6 y,qb He3aHflTbii/i nopT bo BpeMeHHoe nonb30BaHi/ie, h 
yKa3biBaeT ero b nocnaHHbix naxeTax xax nopT hctohhhio. 3aTeM Ha stot nopT oh nonyHHT 
OTBeTHbie naxeTbi ot cepBepa. 

TaKHM o6pa30M, 

CepBep: 

• cnyuiaeT Ha onpe,qeneHHOM nopTy, 3apaHee H3BecTHOM xni/ieHTy 

• 3aHHMaeT stot nopT Ha Bee BpeMn, noxa He 3aBepiunT pa 6 oTy 

• 06 IP a,qpece h HOMepe nopTa xni/ieHTa y3HaeT H3 npnmaiueHnn, nocnaHHoro 
XnHeHTOM 

KnHeHT: 

• 3 apaHee 3 HaeT IP a,qpec h nopT cepBepa 

• Bbi 6 npaeT y ce 6 n npon3BonbHbiH nopT, xoTopbin ocBo 6 o>xflaeT nocne oxoHHaHna 
coeflHHeHHn - nocbinaeT npnrnaiueHne x coeflHHeHHio 

6.2. ApxmeKTypa KnweHT-cepBep 

«KnneHT — cepBep» (client-server) — BbiHi/icnHTenbHan uni/i ceTeBan apxHTexTypa, b 
xoTopoPi 3a,qaHnn i/mn ceTeBan Harpy3xa pacnpefleneHbi Me>xfly nocTaBinnxaMH ycnyr, 
Ha3biBaeMbiMH cepBepaMH, h 3axa3HHxaMH ycnyr, Ha3biBaeMbiMH xnneHTaMi/i. 

OaxTHHecxH xni/ieHT h cepBep — sto nporpaMMHoe o 6 ecneHeHne. 06biHHO sth nporpaMMbi 
pacnono>xeHbi Ha pa3Hbix BbiHHcnHTenbHbix MaiiiHHax h B3anMO,qei/icTByioT Me>xfly co 6 oh 
nepe3 BbiHHcni/iTenbHyio ceTb nocpeflCTBOM ceTeBbix npoToxonoB, ho ohh MoryT 6 biTb 
pacnono>xeHbi Tax>xe h Ha oflHoi/i ManiHHe. nporpaMMbi — cepBepa, o>xnflaioT ot 
xni/ieHTCxnx nporpaMM 3anpocbi h npeflocTaBnnioT hm cboh pecypcbi b BHfle 
flaHHbix(HanpnMep 3 arpy 3 xa cj 3 aPinoB(nocpeflCTBOM HTTP, FTP, BitTorrent), noToxoBoe 


MynbTHMeflua hhh pa6oia c 6a3aMH flaHHbix) hhh b BHfle cepBUCHbix cj>yHKflHH(HanpHMep 
pa6oTa c aneKTpoHHOH noHTOi/i, o6meHne nocpefldBOM cucTeM MrHOBeHHoro o6MeHa 
coo6meHnaMH unn npocMOTp web-CTpaHup bo BceMHpHOH nayTHHe). 

riocKonbKy oflHa nporpaMMa-cepBep MoweT BbinormnTb 3anpocbi ot MHO>KecTBa 
nporpaMM-KnneHTOB, ee pa3MeLflaioT Ha cneflnanbHO BbifleneHHOi/i BbNHcnHTenbHoi/i 
ManiHHe, HacTpoeHHOH oco6biM o6pa30M, xax npaBHno coBMecTHO c flpyrHMH 
nporpaMMaMH-cepBepaMH, noaTOMy npon3BOflHTenbHOCTb stoh Mawi/mbi ,qon>KHa 6biTb 
BbicoKOH. l/l3-3a oco6oi?i poriM Taxon MaujHHbi b ceTM, cneflHcjiHKH ee o6opyflOBaHHa H 
nporpaMMHoro o6ecneHeHna, ee Taioxe Ha3biBaioT cepBepoM, a MaiDHHbi, BbinonHflKDLflHe 
Kfll/ieHTCKHe nporpaMMbl COOTBeTCTBeHHO - KflHeHTaMH. 


flpyrHMM cnoBaMH, KOMnbKDTepbi h nporpaMMbl, BxoflfliflHe b cociaB HHcjDopMaflHOHHOH 
CHCTeMbi, He PBrmioTCfl paBHonpaBHbiMH. HexoTopbie H3 hhx BnafleioT pecypcaMH 
(cjDai/moBafl cncTeMa, npofleccop, npi/iHTep, 6a3a flaHHbix h T.fl.), flpyrne hmckdt 
B03M0>KH0CTb o6paLflaTbcn k stum pecypcaM. KoMnbioTep (hhh nporpaMMy), ynpaBrmioLflHH 
pecypcoM, Ha3biBaioT cepBepoM aToro pecypca ((jDai/in- cepBep, cepBep 6a3bi flaHHbix, 
BbNHcnmenbHbiH cepBep...). KnneHT h cepBep KaKoro-nn6o pecypca MoryT HaxoflHTbcn xax 
Ha oflHOM KOMnbioTepe, Tax h Ha pa3HHHHbix KOMnbioTepax, CBfl3aHHbix ceTbio. 


B paMKax MHoroypoBHeBoro npeflciaBneHxm BbNHcnmenbHbix chctcm mo>kho BbiflenHTb 
Tpi/i rpynnbi cjDyHKflHH, opneHTnpoBaHHbix Ha pemeHHe pa3fiHHHbix nofl3aflan: 

• cjDyHKflHH BBOfla m OTo6pa>KeHHfl flaHHbix (o6ecneHHBaioT B3anMOflei?icTBne c 
nonb30BaTeneM); 

• npHKnaflHbie cjDyHKflHH, xapaKTepHbie flrm flaHHon npeflMeTHOi/i o6nadn; 

• cjDyHKflHH ynpaBneHHfl pecypcaMH (cjiaHnoBOH chctcmoh, 6a30H flaHHbix h T.fl.) 


ApxHTeKTypa «KfiHeHT-cepBep» onpeflenneT o6iflHe npHHflnnbi opraHH3aflHH 
B3aHMOfleHCTBH?i b ceTH, rfle HMeioTcn cepBepbi, y3nbi-nociaBLflHKH HexoTopbix 
CneflHCjDHHHbIX CjDyHKflHH (cepBHCOB) H KJIHeHTbl, nOTpe6HTenH 3THX CjDyHKflHH. 



flByx3BeHHan apxMTeKtypa 


B nio6oi/i cein (flawe oflHopaHroBoi/i), nocTpoeHHoPi Ha coBpeMeHHbix ceieBbix 
TexHonori/mx, npncyTCTByioT aneMeHTbi KnneHT-cepBepHoro B3anMO,qei?icTBH?i, name Bcero 
Ha ocHOBe ,qByx3BeHHoPi apxHTeKTypbi. flByx3BeHHoPi (two-tier, 2-tier) OHa Ha3biBaeTca H3-3a 
Heo6xoflMMOCTH pacnpe,qeneHi/m Tpex 6a30Bbix KOMnoHeHTOB Mewfly flByivm y3naivin 
(KJlHeHTOM H CepBepOM). 


1 3BeHO 


2 3BGHO 



flByx3BeHHaa apxmeKTypa wcnonb3yeTca b Kni/ieHT-cepBepHbix cwcTeMax, rfle cepBep 
OTBenaeT Ha KrmeHTCKi/ie 3anpocbi Hanpaiviyio h b nonHOM oeteivie, ripn 3tom wcnonb3ya 
TonbKO co6cTBeHHbie pecypcbi. T.e. cepBep He Bbi3biBaeT CTopoHHHe ceTeBbie npi/moweHMa 
h He o6pamaeica k ctopohhhm pecypcaM ,qrm BbinormeHi/m KaKoPi-nn6o Macn/i 3anpoca 


Tpex3BeHHaa apxMTeKTypa 

Eme oflHa TeHfleHpi/m b KrmeHT-cepBepHbix TexHonori/mx CBa3aHa co Bee 6 onbiunM 
ncnonb30BaHneM pacnpefleneHHbix BbNi/icneHW/i. Ohh peann3yioTC?i Ha ocHOBe MOflenw 
cepBepa npnno>KeHHH, rfle ceTeBoe npnno>KeHne pa3fleneHO Ha flBe h 6 onee Hacrrei/i, 
Kawflaa H3 KOTopbix MO>xeT BbinonHaTbca Ha OTflenbHOM KOMnbioTepe. BbifleneHHbie nac™ 
npnno>KeHna B3anMOfleHCTByioT flpyr cflpyroM, o 6 MeHHBaacb coo 6 meHH?iMH b 3apaHee 











comacoBam-ioM cjDopiviaTe. B stom cnynae flByx3BeHHaa KnneHT-cepBepHan apxmeKTypa 
ciaHOBUTca Tpex3BeHHoPi (three-tier, 3-tier). 



TpexypoBHeBan 
MOAenb «KmieHT-ceBep» 

<t>yHKi 4 Mn: 

<J)m3mmgcko 6 xpaweHue flaHHwx, 
ynpaBneHMe aaHHWMM 


<J>yHKMMM: 

norMKa o6pa6pTKM. 

peann3auna 6n3Mec-npaBnn 


<t>yHKi4Mn: 

nHTep0evic nonb3oeaTena 


Tpex3BeHHaa apxmeKTypa cno>KHee, ho 6 naroflapn TOMy, hto cjDyHKflHH pacnpefleneHbi 
Me>Kfly cepBepaMH BToporo h TpeTbero ypoBHn, 3Ta apxmeKTypa npeflCTaBrmeT: BbicoKyio 
CTeneHb ™6kocth h MacLDTa6npyeMOCTH. BbicoKyio 6e3onacHOCTb (t.k. 3aiflmy mo>kho 
onpeflenHTb flrm Kawfloro cepBi/ica nni/i ypoBHn). BbicoKyio npoi/i3BOflmeribHOCTb (t.k. 
3aflann pacnpefleneHbi Me>Kfly cepBepaMH). 


1/lTax, ocHOBHaB Hflen apxMTeKTypbi «KrmeHT-cepBep» coctoht b pa3fleneHmi 
ceTeBoro npnno>KeHMB Ha HecxoribKO KOMnoHeHTOB, xawflbm H3 KOTopbix peann3yeT 
cnefliicJjMHecKMM Ha6op cepBMCOB. KoMnoHeHTbi TaKoro npnno>KeHnn MoryT BbinonHmbcn 
Ha pa3Hbix KOMnbioTepax, BbinonHnn cepBepHbie n/nnn KnneHTCKi/ie cf)yHKfli/in. 3to 
no3BonneT noBbicmb Hafle>KHOCTb, 6e3onacHOCTb h npon3BO,qmenbHOCTb ceTeBbix 
npnno>KeHHH h ceTM b penoM. 































A Tenepb Ha nanbpax - Kor,qa Mbi ncnonb3yeM KnneHT-cepBep ? B mo6oPi MOMeHT pa6oTbi c 
HHTepHeTOM Mbi nBnneMcn KnneHTOM h ncnonb3yeM cepBepa h pecypcbi Tex caHTOB, Ha 
KOTOpbie XOflHM. 

flonyCTHM Mbi 3aXOflHM Ha HOBOCTHOH C3HT. B 3TOT MOMeHT Halil 6pay3ep CfDOpMHpyeT 
3anpoc k cepBepy cama. CepBep cfcopMi/ipyeT OTBeT b kotopom 6 yqeT coflepwaTbcn Ben 
Heo6xoflMMaa HHcjDopMapi/m - bha Be6 CTpaHi/ipbijeKCT, KapTHHKH, BMfleo. Ham 6pay3ep 
nonynaeT 3Ty HHcjDopMapmo h OTo6pa>KaeT ee HaM. 



/ hi mm R 


Client 


Server 


TaKHM o6pa30M hobocth xpaHnTcn Bcero numb b oahom MecTe, ho nioflH co Bcero MHpa 
HMeiOT K HUM flOCTyn. 

Tenepb Mbi perni/mi/i Hani/icaTb KOMMeHTapi/iH k hobocth. B momcht HawaTi/m “OTnpaBHTb” - 
Ham KOMMeHTapi/iPi 6 yfleT OTnpaBneH Ha cepBep HOBOCTHoro pecypca h coxpaHeH TaM. I/I 
Tenepb mo 6 oPi flpyroPi nonb30BaTenb ceTi/i CMO>KeT yBHfleTb Ham KOMMeHTapHH. 


Bonee noflpo6HO h c TexHHHecKHMi/i fleTannMH TyT : 


https://habrahabr.ru/companv/htmlacademv/bloa/254825/ 
























6.3. KOHCOJIb (MHTepc]DeMC KOMaHflHOI/l CTpOKH ) 

KoHconb KOMnbKDTepa (aHrn. console — nynbT ynpaBneHi/m) — coBOKynHOdb ycTpoPicTB (b 
tom HHcne ycTpowcTB BBOfla-BbiBOfla), o6ecneHMBaKDinaa B3ai/iMOflePicTBi/ie 
nenoBexa-onepaTopa c xoMnbioTepoM. 

CoBpeMeHHbie kohcohh 

B 6 onbiunHCTBe coBpeMeHHbix xoMnbioTepoB xoHconbio flBnneTcn KOMnneKT ycTpoi/icTB 
nmepaKTHBHoro BBOfla-BbiBOfla, npncoeflMHeHHbix k KOMnbKDTepy HenocpeflCTBeHHO (He 
nepe3 ceTb): py\ cnnei/i, xnaBi/iaTypa, Mbinib. KoHconbHbiPi ceaHCB MHorononb30BaTenbcxnx 
onepapHOHHbix CHCTeMax — sto ceaHC, ocyiflecTBrmeMbiPi nenoBexoM, CMflnifli/iM 
HenocpeflCTBeHHO nepefl xoMnbioTepoM (b npoTHBonono>KHOCTb ceaHcy yflaneHHoro 
flocTyna, Hanpi/iMep nepe3 telnet, ssh, X Window System, RDP h t. n.). flaHHan TpaxTOBxa 
TepMHHa KoHconb 6e30TH0CHTenbHa k Tuny nonb30BaTenbCKoro HHTepc|)ei/ica: TexcTOBOMy 
(CUI) wnv rpac|DHHecKOMy (GUI). 

llporpaMMHoe o6ecneneHne 

• B pa3nnHHbix nporpaMMax h Hrpax xoHconbio CTanH Ha3biBaTb okho flns BbiBOfla 
CHCTeMHbIX C 006 lfleHHH H npHeMa KOMaHfl (HHTepc|DeHC KOMaHflHOH CTpOKH). 

• KoHconbio Ha3biBatoT nporpaMMHoe o6ecneneHne, peann3yioiflee TexcTOBbiH 
HHTepc|3eHC. 

Mbl paCCMOTpi/IM HMeHHO nporpaMMHyiO KOHCOnb - HHTepcjDeHC XOMaHflHOW CTpOXI/1, Tax KaK 
3T0 Heo6xOflHMblH HHCTpyMeHT flPfl TeCTHpOBlflHKa. 


l/lHTepc^ePic KOMaHflHoPi ctpokm (aHrn. Command line interface, CLI) — pa3HOBHflHOCTb 
TexcTOBoro HHTepcjDePica (TUI) Me>Kfly nenoBexoM w xoMnbioTepoM, b xotopom MHCTpyxfli/iM 
xoMnbioTepy flaioTCfl b ochobhom nyTeM BBOfla c xnaBMaTypbi TexcTOBbix CTpox (xo/wawd), b 
UNIX-cncTeMax bo3mo>xho npi/iMeHeHi/ie MbiniH. Tax>xe H3BecTeH nofl Ha3BaHneM KoHconb. 

1/lHTepcjDePic xoMaHflHow ctpoxh npoTHBonocTaBrmeTca CHCTeMaM ynpaBneHi/m nporpaMMoPi 
Ha ocHOBe MeHto, a Tax>xe pa3nnHHbiM peam/mpi/mM rpacfci/inecxoro HHTepcjDexica. 

OopMaT BbiBOfla HHcjDopMapHH b WHTepcj3ei/ice xoMaHflHoPi CTpoxn He pernaMeHTHpyeTca; 
06 blHH 0 3T0 npOCTOH TeXCTOBblH BbIBOfl, HO MO>XeT 6blTb H rpac|3HHeCXHM, 3ByXOBblM H T. fl. 

1/lHTepcbePic xoMaHAHOM ctpoxh npi/iMeHneTcn no tbxmm npHHHHaM: 


• He6onbiuoi/i pacxofl naM^TH no cpaBHeHi/iio c cwcTeMoPi MeHio. 



• B coBpeMeHHOM nporpaMMHOM o6ecneneHnn HMeeTcn 6onbiuoe hhcho KOMaHfl, 
MHorwe H3 KOTopbix Hy>KHbi Kpai/me peflKO. lloaTOMy flawe b HexoTopbix 
nporpaMMax c rpacjDHHecKHM HHTepcjDei/icoM npi/iMeHneTcn KOMaHflHaa cipoxa: 
Ha6op KOMaHflbi (npn ycnoBnn, hto nonb30BaTenb 3HaeT 3Ty KOMaHfly) 
ocymecTBnaeTCfl ropa3,qo 6bicTpee, neM, HanpHMep, HaBi/irapi/m no Memo. 

• EciecTBeHHoe pacwnpei-me HHTepc|)ei/ica KOMaHflHoi/i ctpokh — naxeTHbiw 
HHTepcf)eHC. Ero cyTb b tom, hto b dpatin o6biHHoro TexcTOBoro cjDopMaTa 
3anncbiBaeTca nocneflOBaTenbHOCTb KOMaHfl, nocne Hero 3tot cfcai/in mo>kho 
BbinoriHnTb b nporpaMMe, hto 6 yqeT paBHoennbHO BbinonHeHHio sthx KOMaHfl 
pyxaMH. ripHMepbi — .bat-c|3aHnbi b DOS h Windows, shell-CKpnnTbi b 
Unix-cncTeMax. 3to nacTO ncnonb3yeTca b aBTOMaTM3npoBaHHOM 
TecTupoBaHMM n cHCTeMax HenpepbiBHOM HHTerpamm. 

Echh nporpaMMa nonHOCTbio hhh noHTH nonHOCTbio MO>KeT ynpaBrmTbcn KOMaHflaMH 
HHTepcjDenca KOMaHflHoi/i ctpokh h noflflep>KHBaeT naxeTHbiPi HHTepcjDenc, yMenoe 
coneTaHMe HHTepcjDenca KOMaHflHOH ctpokh c rpac(3HHecKHM npeflocTaBnneT nonb30BaTemo 
oneHb MoiflHbie bo3mo>khocth. 


CPopMaT KOMaHflbi 

Han6onee o6ll(hh cfcopMaT KOMaHfl (b KBaflpaTHbie cko6kh noMeifleHbi Heo6n3aTenbHbie 
nacTH): 

[cnMBon_HaHana_KOMaHflbi]MMn_KOMaHflbi [napaMeTp_1 [napaMeTp_2 [...]]] 

Chmboji Hanana KOMaHiibi MO>KeT 6biTb caMbiM pa3HbiM, oflHaKO naifle Bcero flrm stoh flenH 
ncnonb3yeTcn Kocan nepTa, KOTopaa b MaTeMaTHHecKHX onepapnax 03HanaeT fleneHHe (/). 
Eonn CTpoKa bboahtca 6e3 3Toro CHMBona, BbinonHneTca HeKOTopaa 6a30Baa KOMaHfla: 
HanpHMep, CTpoKa «l1pnBeT» b IRC 3KBHBaneHTHa BBOfly «/msg l1pnBeT». Ecnn >Ke Taxon 
6a30B0i?i KOMaHflbi HeT, CHMBon Hanana KOMaHflbi OTcyTCTByeT Boo6ifle (KaK, HanpHMep, b 
DOS ). 

llapaMeTpbi KOMaHfl MoryT HMeTb caMbin pa3Hbin c^opMaT. B ochobhom npHMeHaioTcn 
cneflyioiflHe npaBHna: 

• napaMeTpbi pa3flenmoTcn npo6enaMH (h OTflenmoTcn ot Ha3BaHnn KOMaHflbi 
npo6enoM) 

• napaMeTpbi, coflep>KaLflne npo6enbi, o6paMnmoTca KaBbiHKaMH-anocTpocjDaMH (') 
HHH flBOHHbIMH KaBblHK3MH (") 

• ecnn napaMeTp ncnonb3yeTcn flrm o6o3HaHeHna BKmoneHHn KaKon-nn6o onpHH, 
BbiKmoHeHHOH no yMonnaHHio, oh HaHHHaeTcn c kocoh nepTbi (/) hhh flecjDHca (-) 





• ecnn napaivieTp Mcnonb3yeTcn ,qnn BKmoHeHi/m/BbiKmoHeHMn KaKOM-nn6o onpun, 
oh HaHMHaeTca (i/ijih 3aKaHHMBaeTca) 3H3 kom nntoc v\nv\ Mi/iHyc (ajisr BKmoHeHi/is 
H BblKflKDHeHHa COOTBeTCTBeHHO) 

• ecriH napaMeTp yKa3biBaeT flei/icTBMe H3 rpynnbi flePicTBMM, Ha3HaneHHbix 
KOMaHfle, oh He HaHMHaeTcn co cnepnanbHbix chmbojiob 

• ecriH napaMeTp yKa3biBaeT oGteKT, k KOTopoMy npi/iMeHneTca flePicTBMe 
KOMaHflbi, oh He HaHHHaeicn co cnepnanbHbix chmbojiob 

• eonn napaMeTp yKa3biBaeT .qononHMTenbHbiM napaMeTp KaKOM-nn6o onpnn, to 
oh HMeeT cjDopMaT /onpi/m: ,qononHHTenbHbiH_napaMeTp (BMecTO kocom nepTbi 
Taioxe MO>xeT ynoTpe6naTbcn ,qec|DHc). 


ripMMeHeHkie komshahomi ctpokm: 

• l/lHTepcf)eMC onepapHOHHOH CHCTeMbi 

• KoMnbioTepHbie nrpbi 

l/l3HaHanbHO KOHeonb b Hrpax ncnonb30Banacb ,qna OTnaflKM. 

Kax Tonbxo nonBMncn MHTepcjDeMC xoMaHflHOM CTpoxn, OTann noaBnnTbca h nrpbi, ero 
ncnonb3yKDinne. Oco6eHHO axTyanbHO sto 6bino Ha Tex nnaTc|)opMax, r,qe 6onee cno>KHbie 
HHTepcjDeHCbi (rpacjDHHecKHe) 6bino HeB03M0>KH0 peann30BaTb Bcne,qcTBne annapaTHbix 
orpaHHHeHHH. 

• flpyrne nporpaMMbi: 

o CAnP (AutoCAD) 
o TexcTOBbie pe,qaKTopbi (Vim) 

o Epay3epbi (Vimperator — paciunpeHne flnn 6pay3epa Firefox, no3BonnioLnee 
ynpaBnnTb mm, xax peflaxTopoM Vim) 


.flOCTOHHCTBa: 

• JlerKOCTb aBTOMaTM3apMM. Shell script b UNIX-noflo6Hbix CMCTeMax aBJineTca 
nonHopeHHbiM MHTepnpeTMpyeMbiM n3bixoM nporpaMMMpoBaHi/ia m cnoco6eH 
aBTOM3TM3MpoBaTb mo6yio CMCTeMHyio 3aflany. B Windows npMcyTCTByeT mx 
npMMMTMBHbiM aHanor — naxeTHbie cjDaMnbi, m 6onee MomHbiM aHanor — 
powershell. C rpacjDMHecxMM MHTepc|3eMCOM 6e3 noflflep>xxM nporpaMMOM 
K0M3HflH0M CTpOKM 3T0 CflenaTb nOHTM HeB03M0>KH0. 

• Mo>kho ynpaBJi^Tb nporpaMMaMM, He MMetoinMMM rpacjDMHecxoro MHTepcjDeMca 
(HanpMMep, BbifleneHHbiM cepBepoM). 



• Jlio6yK> KOMaHfly mo>kho Bbi3BaTb He6onbLiiMM Koni/iHecTBOM Ha>Ka™Pi. 

• Mo>kho o6pamaTbca k KOMaHflaM flna pa3Hbix wcnormaeMbix cfcaPinoB noHTH 
MmoBeHHO m HenocpeflCTBeHHO, Tor,qa KaK b GUI npi/ixofli/iTca CHanana 
3anycKaTb, a 3aTeM 3aKpbiBaTb rpacjDi/NecKi/iPi WHTepcjDePic flrm Kawfloro 
ncnormaeMoro cfcaPina. 

• llpocMOTpeB co,qep>KHMoe kohcojih, mo>kho noBTopHO yBnfleTb npoMenbKHyBiuee 
coo6meHne, KOTopoe Bbi He ycnenH npoHHTaTb. 

• Mo>kho nonb30BaTbca yqaneHHbiM KOMnbioTepoM c nto6oro ycipoPicTBa 
noflKHKDHeHHoro k 1/lHTepHeiy hhh JioKanbHoPi ceTH 6e3 oco6bix 3aTpaT TpacjDHKa 
h ncrrepb b 6 bicTpo,qePlcTBHn. 

HenocTaTKH: 

• l/lHTepcj3ePic KOMaHflHoPi cipoKH He sRBnaeTca «,qpy>Kenio6HbiM» flrm 
nonb30BaTenePi, KOTopbie HananH 3HaKOMCTBO c KOMnbioTepoM c rpacjDWHecKoro 
pewmvia 

• Heo6xo,qnMOCTb H3yneHna CHHTaxcHca KOMaHfl h 3anoMi/maHi/m coKpaifleHHPi 

• Ee3 aBTOflononHeHHa bboa flriMHHbix h coflepwaifli/ix cnepcHMBonbi napaMeipoB 
c KnaBHaTypbi MO>KeT 6biTb 3aTpyflHmenbHbiM. 

• OTcyTCTBHe «aHanoroBoro» BBOfla. HanpHMep no,q6op rpoMKOCTH c noMoiflbio 
03ByHeHHoro non3yHKa no3BormeT BbiciaBHTb noflxoflfliflyio rpoMKOCTb 6bicTpee, 
neM KOMaHfloPi Bpofle aumix -v 90. (OflHaKO, 03ByHeHHbiPi non3yHOK BnoriHe 
MO>KeT 6biTb nceBflorpacjDHHecKHM, hto peann30BaH0 b 6 onbLLii/iHCTBe 
KOHConbHbix nneepoB). 

PaccMOTpHM flrm npHMepa HecxoribKO KOMaHfl OC Windows. 

llepBbiPi Bonpoc KOTopbiPi B03HHKaei: xax OTKpbiTb KOMaHflHyio cipoxy? B Windows 3 to 

nporpaMMa cmd.exe, Bcerfla yciaHOBneHHaa no yMonnaHmo. 

3anycKaeM BbinonHHTb (Run): Windows+R 

HaxoflMM KOMaHflHyio CTpoxy: cmd.exe 



BbiriO/IHHTb 


X 


BBeflWTe mma nporpaMMbi, nanKM, floicyMeHTa M-mi pecypca 
HMTepHeTa, KOTopbie Tpe6yeTcs oncpbiTb. 


OTKpbiTb: 



V 


OK 


Otmchb 063op... 


ES C:\WINDOWS\system32\cmd.exe — □ X 


Microsoft Windows [Version 10.0.14393] 

(c) KopnopauMfl MafiKpoco<J)T (Microsoft Corporation), 2016. Bee npaBa 3amnmeHbi. 
C:\Users\name> 


Taioxe mo>kho: IlycK -* Bee nporpaMMbi -► CTaHflapTHbie —► KoMaHflHan cipoKa (Command 
Prompt). 

Ilocne 3anycKa yTMnMTbi mo>kho nonyHMTb cnpaBOHHyio MHCpopMapmo o KOMaHflax m c(3opMaTe 
mx HanMcaHMH b KOHeonM. flna 3Toro Hyx<HO BBecTM onepaTop help m HawaTb Ha «Enter>r. 
















SB C:\WINDOWS\system32\cmd.exe 

- 

□ 

X 


C:\Users\name> 

C:\Users\name>help 

£1/ib no/iyneHMB CBeAeHMM 06 onpeAe/ieHHOM KOMaHAe Ha 6 epMTe HELP <mmb xoMaHAw> 




* 

ASSOC 

Bwboa bm 6 o MBMeHGHMe conocTaB/ieHMM no pacwMpeHMBM mmgh <J>aM/ioB. 





ATTRIB 

0TO6pa*eHMG M M3MGHGHMe aTpH 6 yTOB 4>aM/10B. 





BREAK 

BK/llOHGHMe M BbJK/llOHeHMe pe*MMa o 6 pa 60 TKM XOm6mH 314MM K/iaBMUJ CTRL+C. 





BCDEDIT 







3arpy3KOH. 





CACLS 

OTo 6 paxGHMG m peAaxTMpoBaHMe cnMCKOB ynpaB/iGHMB AOCTynoM (ACL) 
k 4 >aM/iaM. 





CALL 

Bw30b OAHoro naKeTHoro 4>aM/ia M3 Apyroro. 





CD 

Bwboa hmghh /ih 6 o CMGHa Texymefi nanxM. 





CHCP 

Bwboa bm 6 o ycTaHOBKa 3 ktmbhom xoaobom cTpaHMiju. 





CHDIR 

Bwboa mmghm /im 6 o CMeHa Texymeii nanxn. 





CHKDSK 

npOBGpKa AMCKa M BWBOA CTaTMCTMXM. 





CHKNTFS 

OTo 6 pa*eHMe m/im M3MeHeHMe Bwno/iHeHMB npoBepxM Ancxa bo BpeMB 

3arpy3KH. 





CLS 

OsMCTKa 3KpaHa. 

3anycK eiye OAHoro MHTepnpeTaTopa xom3hahwx ctpok Windows. 





COLOR 

YcTaHOBKa uBeTOB nepeAHero n/iaHa m 4>OHa., Mcno/ib3yeMwx no yMo/isaHMio. 





COMP 

CpaBHGHMG COAepXMMOTO AByX <J>aH/ 10 B M/IM AByX Ha 6 opOB 4>aH/10B. 





COMPACT 

OTo 6 pa*eHMe h M3MeHeHMe cxaTMB <j>aM/iOB b pa3Ae/iax NTFS. 





CONVERT 

flpeo 6 pa 3 yeT TOMa FAT b NTFS. Bw He MoxeTe 
npeo6pa30BaTb TexymMM ahck. 





COPY 

KonHpoBaHHe OAHoro m/im Hecxo/ibXMX 4>aM/ioB b Apyroe MecTO. 





DATE 

Bwboa bm 6 o ycTaHOBxa Texymeii astw. 





DEL 

YAa/ieHHe oahoto m/im Hecxo/ibXMX 4 >bh/iob. 





DIR 

Bwboa enMexa 4>aiiBOB m noAnanox M3 yxa3aHH0M nanxM. 





DISKPART 

OTo 6 paxaeT m/im HacTpaMBaeT cbomctb 3 pa3Ae/ia A^cxa. 





DOSKEY 

PeAaxTMpyeT xoMaHAHwe ctpoxm, noBTopHO BW 3 WBaeT xoMaHAW Windows m co 3 AaeT 

Maxpocw. 





DRIVERQUERY 

OTo 6 pa*aeT Texymee cocTOBHMe m CBOMCTBa ApaMBepa ycTpoftcTBa. 





ECHO 

OTo 6 pa*aeT coo 6 uteHMB m nepex/nonaeT pexMM oTo 6 paxeHMB kom3ha Ha 3xpaHe. 





ENDLOCAL 

3aBepuiaeT /ioxa/iM3auMio M3MeHeHMM cpeAw abb naxeTHoro 4>aM/ia. 





ERASE 

YAa/ineT oamh m/im Hecxo/ibxo <J)aM/ioB. 





EXIT 

3aBepmaeT pa 6 oTy nporpaMMw CMD.EXE (MHTepnpGTaTopa xom3hahwx CTpox). 

CpaBHMBaeT Asa <|>aM/ia m/im ABa Ha 6 opa 4 >bm/iob m 

OTo 6 pa*aeT pa3/iMHMB Me*Ay hmmm. 





FIND 

klmeT TexcroByio CTpoxy b oahom m/im Hecxo/ibXMx 4>aM/iax. 





FINDSTR 

klmeT cTpoxM b 4>aM/iax. 





FOR 

3anycxaeT yxa3aHHyio xoMaHAy abb xaxAoro M3 <J>aM/ioB b Ha 6 ope. 





FORMAT 

OopMaTMpyeT abcx abb pa 6 oTw c Windows. 





FSUTIL 

OTo 6 pa#aeT m/im HacTpaMBaeT cbomctb3 4>aMBOBOM cmctgmw. 





FTYPE 

OTo 6 paxaeT /im 6 o m3mghhgt TMnw 4>aB/iOB, Mcno/ib3yeMwe npM 

COnOCTaB/ieHMM no paCUlMpeHMBM MMeH 4>aM/10B. 





GOTO 

HanpaB/ineT MHTepnpeTaTop xombha Windows b OTMeneHHyio CTpoxy 
naxGTHOM nporpaMMW. 





GPRESULT 

OTo 6 paxaeT MH<J>opMauMio o rpynnoBOM no/iMTMxe abb xoMnbioTepa m/im no/ib30BaTe/iB. 





GRAFTABL 

ITo3BO/iBeT Windows OTo 6 paxaTb pacuiMpeHHWM Ha 6 op cmmbo/iob b 
rpa4>MHecxoM pexMMe. 





HELP 

Bwboamt cnpaBOHHyx) MH<J>opMauMio o xoMaHAax Windows. 





ICACLS 

OTo 6 pa*aeT, M3MeHBeT, apxMBMpyeT m/im BoccTaHaB/iMBaeT 
cnMCXM ACL abb <J>aM/ioB m xaTa/ioroB. 





IF 

Bwno/iHBeT yc/ioBHyio o 6 pa 6 oTxy b naxeTHwx nporpaMMax. 





LABEL 

C03A3GT, M3MGHBeT M/IM yAa/IBGT MGTXM TOMa ABB A^CXOB. 

Co3AaeT xaTa/ior. 





MKDIR 

Co3AaeT xaTa/ior. 





MKLINK 

Co3AaeT CMMBO/ibHwe ccw/ixm m xecTXMe CBB3M 





MODE 

HacTpaMBaeT CMCTeMHwe ycTpoftcTBa. 





MORE 

noc/iGAOBaTG/ibHO OTo 6 pa*aeT a3hhwg no sacTBM pa3MepoM b oamh axpaH. 
nepeMGiuaeT oahh m/im Hecxo/ibxo 4>aM/ioB M3 OAHoro xaTa/iora 




V 


TaioKe BbinonHeHkie nto6oi/i KOMaHflbi c napaMeipoM --help BbiBOflm Ha aKpaH HHc(DopMai4HKD o 
KOMaH,qe, Hanpmviep shutdown -help: 






GO C:\WINDOWS\5ystem32\cmd.exe — □ X 


C:\Users\name> 

C:\Users\name>shutdown --help 

<1cno/ib30BaHMe: shutdown [/i | /I | /s | /r | /g | /a | /p | /h | /e | /o] [/hybrid] [/soft] [/fw] [/f] 
[/m \\KOMnbtoTep] [/t xxx][/d [p|u]xx:yy [/c "kommsht apnii" ] ] 

Be3 nap. OTo6paxeHMe cnpaBKH. To xe f hto h c napaMeTpoM /?. 

/? 0To6pa*eHne cnpaBKH. To xe, hto h 6e3 napaMeTpoB. 

/i OTo6paxeHMe rpa<t>HHecKoro HHTep<t>eHca no/ib30BaTe/in. 

3tot napaMeTp flo/ixeH 6biTb nepBWM. 

/I 3aBepweHHe ceaHca. 3tot napaMeTp He/ib3n Mcno/ib30BaTb c 

napaMeTpaMM /m m/im /d. 

/s 3aBepuieHHe pa6oTbi KOMnbioTepa. 

/r no/iHoe 3aBepuieHMe pa6oTbi m nepe3arpy3xa KOMnbioTepa. 

/g no/iHoe 3aeepiueHMe pa6oTbi m nepe3arpy3xa KOMnbioTepa. 3anycx Bcex 

3aperncTpnpoBaHHbix npw/ioxeHMM noc/ie nepe3arpy3KM cMCTeMbi. 

/a OTMeHa 3aBepuieHnn pa6oTbi cncTeMw. 

3tot napaMeTp moxho Mcno/ib30BaTb To/ibxo b nepnoA oxha3hmb . 

06beflHHMTb c /fw Ann c6poca Bcex oxMAawmMX 3arpy30K bo BCTpoeHHoe no. 

/p BbiK/uoneHMe /loxa/ibHoro KOMnbioTepa 6e3 3aAepxKH m/im npeAynpexAeHMH. 

Moxho Mcno/ib30BaTb c napaMeTpaMM / d m /f. 

/h nepeeoA noKa/ibHoro KOMnbioTepa b pexMM rn6epHauMM. 

Moxho Mcno/ib30BaTb c napaMeTpoM /f. 

/hybrid Buno/mneT 3aBepuieHMe pa6oTw KOMnbioTepa m noAroTaB/iMBaeT ero k 6bicTpoMy 3anycxy. 
Heo6xoAMMO Hcno/ib30BaTb c napaMeTpoM /s. 

/fw ObbeAHHHTb c BapwaHTOM 3aBepuieHMB pa6oTbi, hto6w c/ieAywman 3arpy3xa nepeui/ia b 

noyib30BaTe/ibCKMH MHTep4>eMC BCTpoeHHoro no. 

/e Yxa3aHMe npHHMHbi HenpeABMAeHHoro 3aBepuieHMn pa6oTbi KOMnbioTepa. 

/o nepexoA b MeHto Aono/iHMTe/ibHwx napaMeTpoB 3arpy3KH m nepe3arpy3xa KOMnbioTepa. 

Heo6xoAMMo Hcno/ib30BaTb c napaMeTpoM /r. 

/m WxoMnbioTep YKa3aHne kohchhoto KOMnbioTepa. 

/t xxx Yxa3aHMe BpeMenM oxmabhmb b xxx cexyHA A° 3aBepweHMn pa6oTu KOMnbioTepa. 

flonycTMMbiM Anana30H: 0-315360000 (10 /ieT); 3HaneHMe no yMonnaHMio: 30. 

Ec/im 3aAepxxa 6o/ibiue 0 , noApa3yMeBaeTcn Mcno/ib30BaHMe 
napaMeTpa /f. 

/c "xoMMeHTapMM" KoMMeHTapMM c npMHMHOM nepe3arpy3KM m/im 3aBepweHMfl pa6oTb». 
fl/iMHa He AO/iXHa npeBbiuiaTb 512 3HaxoB. 

/f npMHyAMTe/ibHoe 3axpbiTHe 3anymeHHbix npM/ioxeHHH 6e3 npeAynpexAeHMH no/ib30BaTe/ien. 

noApa3yMeBaeTCH Mcno/ib30BaHMe napaMeTpa /f, ec/iM 
Ann napaMeTpa /t 3aAaHO 3HaneHMe 6o/ibiue 0. 

/d [p|u:]xx:yy npMSMHa nepe3arpy3KM m/im 3aBepuieHMn pa6oTbi. 

p 03HasaeT 3an/iaHMpoBaHHyio nepe3arpy3xy m/im 3aBepuieHMe paboTbi. 
u 03HasaeT, hto npMHMHa onpeAe/ineTcn no/ib30B3Te/ieM. 

Ec/im He 3aAaH0 hm "p", hm "u m , nepe3arpy3xa m 3aBepuieHMe pa6oTbi 
He n/iaHMpyioTcn. 

xx - HOMep ochobhom npMHMHbi (ue/ioe no/ioxMTe/ibHoe hmc/io MeHbiue 256). 

yy - HOMep Aono/iHMTenbHOH npMHMHbi (ue/ioe nonoxMTe/ibHoe hmc/io MeHbiue 65536). 

flpMHMHbl Ha 3TOM KOMnbioTepe: 


flrm npocMOTpa coflep>KHMoro flMpeKTopnn KOMaHfla dir. 




SB C:\WINDOWS\system32\cmd.exe — □ X 


C:\Users\name> 



C:\Users\name> 



C:\Users\name>dir 



Tom b ycTpoMCTBe 

C He MMeeT MeTKM. 


CepMMHbtM HOMep TOMa: F471-D54B 


CoAepxMMoe 

nanKM 

C:\Users\name 


30.04.2017 

11:48 

<DIR> 

. 

30.04.2017 

11:48 

<DIR> 

. . 

30.03.2017 

23:06 

<DIR> 

ansel 

13.04.2017 

02:12 

<DIR> 

Contacts 

24.04.2017 

21:12 

<DIR> 

Desktop 

20.04.2017 

00:22 

<DIR> 

Documents 

23.04.2017 

20:18 

<DIR> 

Downloads 

13.04.2017 

02:12 

<DIR> 

Favorites 

29.03.2017 

10:45 

<DIR> 

Intel 

13.04.2017 

02:12 

<DIR> 

Links 

13.04.2017 

02:12 

<DIR> 

Music 

18.04.2017 

21:30 

<DIR> 

OneDrive 

13.04.2017 

02:12 

<DIR> 

Pictures 

13.04.2017 

02:12 

<DIR> 

Saved Games 

13.04.2017 

02:12 

<DIR> 

Searches 

29.03.2017 

13:50 

<DIR> 

Tracing 

30.04.2017 

11:21 

<DIR> 

Videos 


0 4>aM/10B 

0 6aMT 


17 nanoK 232 058 490 

880 6aiiT cbo6oaho 

C:\Users\name> 




ripmviep KOMaHflbi c napaivieTpaMi/i: 
shutdown -r -f -t 30 

-r rioriHoe 3aBepiueHne pa6oTbi n nepe3arpy3Ka KOMnbKxrepa. 

-f YKa3aHne BpeMeHU owi/iflai-mFt b xxx ceKyHfl flo 3aBepiueHna pa6oTbi KOMnbioTepa. 

-t ripMHyflHTenbHoe 3aKpbiTne 3anymeHHbix npi/mo>KeHW/i 6e3 npe,qynpe>KfleHi/m 
nonb30Baienei?i. 

To ecTb nepe3 30 ceKyHfl KOMnbioTep 3aKpoeT Bee 3anymeHHbie npi/moweHi/m n 
nepe3arpy3MTca. 

flpyrne none 3 Hbie KOMaHflbi, KOTopbie ctomt 3 HaTb: 
cd - BbiBOfl MMeHM ni/160 CMeHa TeKyiflePi nariKM 
mkdir - Co3,qaeT KaTanor 

path - OTo6pa>KaeT nnn yciaHaBnnBaeT nyTb noncxa ncnom-meMbix cfcai/inoB. 







find - 1/lLqeT TeKCTOByio cipoKy b oahom iahia HecKonbKHX cfcaPinax. 

systeminfo - OTo6pa>KaeT CBefleHna o CBoPicTBax n KOHcjDurypapnn onpefleneHHoro 
KOMribhOTepa. 

Kpoivie CTaHflapTHbix KOMaHfl, nepe3 KOMaHflHyio CTpoxy yflo6HO pa6oiaib c pa3nnHHbiMM 
yTi/innTaMi/1, Taxi/iMn xax: 

ipconfig - Yn/mma KOMaHAHon ctpokm flna BbiBOfla fleTanePi TeKymero coeflMHeHHsi 1/1 
ynpaBneHi/m KnneHTCKnMM cepBncawin DHCP n DNS. 

telnet - Yii/mi/iTa, peann3ytomasi KnneHTCKyto nacTb npoTOKona telnet 

netstat- y™nma, BbiBOflamaa Ha flHcnnePi cocroaHMe TCP-coeflHHeHHPi (xax bxoaalahx, 
Tax h Hcxofl^mHx), Ta6nnpbi MapiupyTH3ai4Hn, hhcho ceieBbix HHTepc|3ePicoB h ceTeByto 
CTaTHCTHKy no npoTOKonaM. 

C hhmh Mbi no3HaKOMHMC?i noApo6Hee Ha npaKTHHecKOM 3aHmnn. 


OmicaHne kombha flocTynHbix ajih OC Windows: 

https://technet.microsoft.com/en-us/librarv/bb490890.aspx 


CaMOCTOflTenbHO peKOMeHflyeicn H3ynnTb ocHOBHbie KOMaHflbi UNIX-noflo6Hbix CHCTeM. 
flnn aToro wenaTenbHO ycTaHOBHTb Ha BMpTyanbHoPi MaiiiHHe oflHy H3 UNIX-noflo6Hbix OC, 
HanpHMep Ubuntu. Bonee npocToPi cnoco6 - ncnonb30BaTb aiviynnTop, HTo6bi 
noTpeHHpoBaTbcn BbinonHSTb KOMaHflbi. 

OMynmop KOMaHflHoPi ctpokm: https://bellard.org/islinux/ 

OnncaHne KOMaHfl: 

https://www.linux.com/learn/how-use-linux-command-line-basics-cli 


http://help.ubuntu.ru/wiki/%D0%BA%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0% 

BD%D0%B0%D1 %8F %D1 %81 %D1 %82%D1 %80%D0%BE%D0%BA%D0%B0 








yPOK 7. 


7.1. HTTP npoTOKon 

Mbi ywe ynoMHHanH o npoTOKonax Kor,qa paccMaTpnBarin TeMy lomeHT-cepBep, Tenepb 
ocTaHOBHMca no,qpo6Hee, b oco6eHHOCTH paccMOTpi/iM HTTP npoTOKon, Tax KaK sto 
Heo6xo,qnMO 3HaTb npn TecTupoBaHHH Be6-npo,qyKTOB. 

HeMHoro hctophu: 

1/lHTepHeT nonyHHn CBoe Hanano 2 ceHTa6pa 1969 ro,qa, Kor,qa yneHbiM yHHBepcHTeTa 
Kanncj3opHnn BnepBbie yqanocb nepeflaTb .qaHHbie Mewfly flByMfl KOMnbtoTepaivin. 
noHanany ceTb Hocnna hm?i ARPANET(Advanced Research Projects Agency Network). 
Ljenbio 6bino co3,qaTb ceTb CB33i/i, KOTopaa pa6oTana 6bi flawe Tor,qa, Kor,qa Kaxaa rm6o ee 
nacTb 6y,qeT BbiBefleHa H3 CTpoa. 1/lMenacb b BM,qy KOHeHHO yrpo3a aTOMHoPi BoPiHbi. 
llepBbiM co3,qann coefli/iHeHi/ie Mewfly yHi/iBepci/iTeTOM Kannc(DopHHn (Los Angeles) n 
CTSHcjDopflCKHM HccneflOBaTenbCKHM HHCTMTyTOM, a b KOHpe 1969 ro,qa noflKnKDHi/mi/i k ceTH 
h yHMBepcuTeT KanncjDopHnn b CaHTa-Eap6ape, n yHi/iBepcuTeT KDTbi. K 1971 ro,qy 6binn 
noflKntoHeHbi ywe 23 KoivmbioTepa 15 pa3HHHHbix ynpewfleHi/iPi, h k 1983 ro,qy KOMnbioTepoB, 
noflKntoHeHHbix k ceTH, 6bino ywe 500. 

B 1973 ro,qy 6bin npn,qyMaH FTP (File Transfer Protocol) npoTOKon, KOTopbiPi no3Bonan 
nepeflany flaHHbix Mewfly pa3nnHHbiMH MHTepHeT-OKpyweHi/mMi/i n no3Bormn 3arpy3Ky n 
ny6nnKapnKD Be6-CTpaHHi4 Ha Be6-cepBepe. 1989 ro,qy 6bin npi/iflyMaH mnepTeKCT 
(hypertext, TexcT, b kotopom nyTeM KaKoro-nn6o KmoneBoro cnoBa mo>kho 6bino nepePi™ k 
CB? i3aHHOMy c hum floxyMeHTy). TaKHM o6pa30M HananH oGteflHHaTb HayHHbie floxyMeHTbi 
npH noMOLL(n n/inepTeKCTa - ccbinaTbca. Haflo neTKO noHi/iMaTb, hto Be6-CTpaHnpbi xpaHATca 
Ha Be6-cepBepe, KOTopbiPi nepeflaeT hx ocTanbHOMy m i/ipy. 

CTpaHHpbi pa3MeinaKDTca Ha cepBepe b cnepi/ianbHbix KaTanorax, k KOTopbiM ecTb flocTyn 
Ha HTeHi/ie m y nonb30BaTenePi, o 6 painaKDinnxca CHapywn. flrm nepeflann Be 6 -CTpaHHi 4 
KnueHTaM (Be 6 - 6 pay 3 epy) Be 6 -cepBep ncnonb 3 yeT npoTOKon HTTP (HyperText Transfer 
Protocol), y Ka>KfloPi Be 6 -CTpaHMi 4 bi n flpyroro pecypca b Be 6 -ceTH ecTb cboPI aflpec URL 
(Uniform Resource Locator), KOTopbiPi coctoht H 3 noMeHHoro HMeHi/i m, npi/i 
Heo 6 xoflMMOCTH, H3 noflioTanoroB n/nnn MMeHi/i cbaPina . a Taioxe H3 o6o3HaHeHi/m 
ncnonb3yeMoro npoTOKona . KOTopbiPi nponucbiBaeTC?) b Hanane stoPi ctpokh (b cnynae 
Be 6 -CTpaHnp http/https). 






Korfla Bbi 3axoflme b 6pay3ep, He b3>kho, iokom wvieHHO 6pay3ep y Bac yciaHOBneH, m 
BBO flHTe b aflpecHyio CTpoxy a,qpec k cai/iTy, 6pay3ep aBTOMaTHHecKH npi/i6aBrmeT k aflpecy 
npi/icTaBKy «http://». Efli/iHCTBeHHoe, aia npi/icTaBKa MO>KeT 6biTb no yMonnaHHKD CKpbiTa, ho 
eonn CKonnpoBaTb a,qpec h BCTaBWTb ero b flpyroe MecTO, to ee 6e3 Tpyqa mo>kho 6yqeT 
yBHfleTb. 3ia npi/icTaBKa 03HanaeT, hto Bbi 6yqeTe o6pamaTbcn k pecypcy no npoTOKony 
HTTP. OcHOBHan 3aflana npoTOKona HTTP - 3to npi/ieivi h nepeflana mnepTeKCTOBbix 
flOKyivieHTOB. T.e. Tex Be6-CTpaHHi4, KOTopbie Mbi npocMaTpi/maeivi b 6pay3epe. CTopoHa, 
KOTopaa npi/iHHMaeT coflepwmvioe Be6-CTpaHHL4 — 6pay3ep (eme ero Ha3biBaioT KnneHTOM), 
a CTopoHa, KOTopan OTflaeT coflepwmvioe Be6-CTpaHnp cepBep. TexHonormo, no KOTopoi/i 
npoHcxoflHT 3 tot o6MeH, Ha3biBaKDT «KnneHT- cepBepHoi/i» TexHonomei/i. no cyTH, npoTOKon 
HTTP - 3to HHCTpyMeHT, c noMOLUbKD KOToporo mo>kho nepeflaBaTb Be6-CTpaHnpbi b ceTM 
1/lHTepHeT. A, hto co6oh npeflCTaBrmeT Be6- CTpaHi/ipa, KOTopyio Mbi nonynaeivi b OTBeTe 
cepBepa? Ha caMOM .qene sto o6biHHbii/i HTML-koa, KOTopbiPi nonynaeT 6pay3ep h 
cooTBeTCTByioLUHM o6pa30M ero MHTepnpeTi/ipyeT. 



ripkiHULkin pa6oTbi npoTOKona HTTP 


HTTP MODEL 


Client 



Client 


Server 





Pa6oTaeT sto cneflytoinmvi o 6 pa 30 M: Knuem ( 6 pay 3 ep) nocbinaeT 3 anpocbi Ha cepBep 
(apache, nginx, lighttpd) h b cnynae ycneniHoro coefli/iHem/m, b otbgt Ha 3 anpoc cepBep 
OTnpaBnaeT KnneHiy MHcjDopiviapmo. Ilofl «HHcjx)pMai4MePi», b cnynae c HTTP, mo>kho 
noHHMaTb npaKTHHecKH Bee hto yroflHO. CBfl 3 aHO 3to c ynoivmHyToPi «rn6KOCTbto»: 
npoTOKon cnoco6eH nepeflaBaTb noTOKOBbiPi 3 ByK w BHfleo, hjih >Ke MO>KeT BbicTynaTb b 
BHfle TpaHcnopTa flna flpyrux npoToxonoB. Tenepb paccMOTpmvi, xax hmghho nponcxo,qwT 
KOMMyHMKapi/m Mewfly khhghtom h cepBepoM. Mbi ywe onpeflenunw, hto KfineHT nocbinaeT 
3 anpoc, KOTopbiH coctoht H3 3 -x nacTePi: 

• CTapTOBaa CTpoxa — b HePi yKa3biBaeTca Tun coo6meHnn. 

• 3aronoBKH — onncbiBaioT Teno coo6meHnn, onpeflermn ero napaMeTpbi. 

• Teno coo6meHnn — caMO coo6meHne, ,qon>KHO OTflennTbcn nycToPi CTpoxoPi. 















MeTOflbi HTTP 


MeTOflbi b HTTP sto CBoero po,qa HHCTpyxpHH, nepeflaBaeMbie b coo 6 meHnn cepBepy. 
CHHTaKcunecKH —sto cnepnanbHO 3ape3epBnpoBaHHoe chobo Ha aHim/MCKOM n3bixe. 
Oco 6 oe BHHMaHHe Hy>KHO o 6 paTHTb Ha perncTp: MeTOfl nnweTcn Bcerfla b BepxHeM 
pemcTpe. KpacoTKO paccMOTpHM MeTOflbi npoTOKona HTTP: 

1. GET - 3anpanmBaeT npeflCTaBneHHe pecypca. 3anpocbi c ncnorib30BaHneM 3Toro 
MeTOfla MoryT TonbKO H3BneKaTb flaHHbie. BbinonHeHHe oflHoro h Toro >Ke 3anpoca 
npHBOflHT K OflHHaKOBOMy OTBeTy. 

2. POST - ncnonb 3 yeTC 5 q flnn ompaBKH cymHOCTeH k onpefleneHHOMy pecypcy. HacTO 
Bbi3biBaeT H3MeHeHne coctohhhh hhm xaxne-TO no 6 oHHbie 3c(3c(3eKTbi Ha cepBep. T.e. 
MeTOfl POST 3 aHHMaeTca ompaBxon .qaHHbix, HaxoflnmHxcn b Tene coo 6 meHna, Ha 
cepBep. Taioxe nacTO Hcnonb3yeicn ,qnn ompaBKH HHcjDopiviapHH H3 Be6-c|3opM h 
cjDaHHOB. ripocTeHLUHH npniviep — HanHcaHHe nocia Ha cfcopyivie nnn KOMMeHTapnn b 
copcem. Ilocne Toro, xax Bbi Hanncann Bame coo 6 meHne, 6pay3ep cjDopivmpyeT 
POST- 3 anpoc h b ero Teno noMemaeT Bame coo 6 meHne,a 3 aTeM ompaBnneT ero 
Ha cepBep. BbinonHeHHe oflHoro h Toro >xe 3anpoca MO>xeT npHBOflHTb k pa3HbiM 
OTBeiaM. 

3. HEAD - 3anpamHBaeT pecypc Tax >xe, xax h MeTOfl GET, ho 6 e3 Tena OTBeTa. Oh 
3anpamHBaeT y cepBepa Tonbxo MeTa-flaHHbie, h, cooTBeTCTBeHHO, H3 OTBeTa 
HCKmonaeTCfl Teno coo6meHHn. ripniviep Hcnonb30BaHHn - nonyneHHe HHcjDopiviapHH 
o cjDannax 6e3 cxaHHBaHHn. Tax>xe MeTOflOM HEAD mo>kho npoBepHTb BannflHOCTb 
URI. 

4. PUT - Hcnonb3yeTcn flnn 3arpy3KH flaHHbix Ha yxa3aHHbiH URL. flaHHbin MeTOfl 
npeflnoHTHTenbHO ncnonb30BaTb npn nepeflane 6onbmnx oeteivioB HHcjDopiviapHH. 

5. DELETE - yflanneT yxa3aHHbin pecypc. 

6. CONNECT - ycTaHaBnHBaeT "TyHHenb" x cepBepy, onpefleneHHOMy no pecypcy. 

7. OPTIONS - Hcnonb3yeTcn flnn onncaHHn napaivieTpoB coeflHHeHHn c pecypcoM. 

8. TRACE - BbinonHneT Bbi30B B03Bpamaei\/ioro TecTOBoro coo6meHHn c pecypca. 

9. PATCH - Hcnonb3yeTcn flnn nacTHHHoro H3MeHeHHn pecypca. 



ripoTOKon MoweT 6biTb KaK http flrm o6bNHbix coeflHHeHMi/i, Tax h https flrm 6onee 
6e3onacHoro o6MeHa flam-ibiMH. llopT no yMonnaHHio - 80. flanee cneflyeT nyTb k pecypcy 
Ha cepBepe h penoHKa napaivieTpoB. 


KOfl COCTORHMR 

B OTBeT Ha 3anpoc ot KrmeHTa, cepBep OTnpaBrmeT OTBeT, KOTopbii/i co,qep>KHT, b tom 
H i/icne, h KO,q cocTortHi/m. flaHHbiH KOfl HeceT b ce6e oco6bii/i CMbicn flrm Toro, HTo6bi KrmeHT 
mot TOHHee noHSTb, KaK HHTepnpeTi/ipoBaTb OTBeT. 

Ko,q cocTonHi/m MHcf)opMnpyeT KfiHeHTa o pe3ynbTaTax BbinormeHi/m 3anpoca h onpeflermeT 
ero flanbHeHLiiee noBe,qeHne. Ha6op KOflOB cocTormi/m flBrmeTcn CTaHflapTOM, h Bee ohh 
onncaHbi b cooTBeTCTByioinHX floxyMeHTax RFC. 

KawflbiH KOfl npeflCTaBJineTca penbiM Tpex3HaHHbiM hmchom. riepBaa pi/icjDpa yKa3biBaeT Ha 
Knacc cocTOSHi/m, nocneflyioiflHe - nopnflKOBbii/i HOMep cocTonHi/m. 3a KOflOM OTBeTa 
o6bNHO cneflyeT KpaTKoe onncaHne Ha aHmi/iHCKOM n3biKe. 



Kofl KJiaccalKofl coo6LneHim 



403 


KnweHT MO>KeT He 3HaTb Bee KOflbi cocTOSHi/m, ho oh o6n3aH OTpeampoBaTb b 
COOTB eTCTBHH C KfiaCCOM KOfla. 

Ixx 

l/lHcjjopMauHQHHbie coo6meHi/m 

Ha6op 3thx KOflOB 6bin BBefleH b HTTP/1.1. CepBep MO>KeT ompaBHTb 3anpoc BHfla: 
Expect: 100-continue, hto 03HanaeT, hto KfiHeHT eifle OTnpaBrmeT ocTaBLuyiocft nacTb 
3anpoca. KnneHTbi, pa6oTaioLflne c HTTP/1.0 nmopnpyioT flaHHbie 3aronoBKH. 



2xx 

Coo 6 meHnn 06 vcnexe. 

Echh KfiHeHT nonyHun KOfl M3 cepun 2xx, to 3anpoc ymen ycneniHO. CaMbii/i 
pacnpocTpaHeHHbiki BapHaHT - 3 to 200 OK. Ilpn GET 3anpoce, cepBep OTnpaBnneT OTBeT b 
T ene coo6meHHs. Taioxe cymecTByioT h flpyrne B03M0>KHbie OTBeTbi: 

202 Accepted: 3anpoc npi/iHAT, ho MO>KeT He coflepwaTb pecypc b OTBeTe. 3 to none3HO 
,qr m acHHxpoHHbix 3anpocoB Ha CTopoHe cepBepa. CepBep onpeflenneT, OTnpaBHTb pecypc 
HflH HeT. 

204 No Content: b Tene OTBeTa HeT coo6meHnn. 

205 Reset Content: yxa3aHne cepBepy o c6poce npeflCTaBneHHn floxyivieHTa. 

206 Partial Content: OTBeT co,qep>KHT Tonbxo nacTb KOHTeHTa. B flononHHTenbHbix 
3aronoBKax onpeflenneTcn o6man flnHHa KOHTeHTa h .qpyran HHcjDopMapnn. 


3xx 

flepeHanpaBneHHe. 

CBoeo6pa3Hoe coo6meHne xnneHTy o Heo6xoflHMOCTM coBepuiHTb eme oflHO flei/icTBHe. 
CaMbiH pacnpocTpaHeHHbiM BapHaHT npHMeHeHxm: nepeHanpaBHTb xnneHT Ha flpyron 
a,qpec. 

301 Moved Permanently: pecypc Tenepb mo>kho h3hth no .qpyroMy URL aflpecy. 

302 Moved Temporarily: 3anpanmBaeMbiH pecypc BpeMeHHO HaxoflHTcn no HOBOMy URL. 

303 See Other: pecypc BpeMeHHO mo>kho Hai/iTH no flpyroiviy URL aflpecy. 3aronoBOK 
Location co,qep>KHT BpeMeHHbin URL. 

304 Not Modified: cepBep onpeflenneT, hto pecypc He 6bin H3MeHeH h xnneHTy Hy>KHO 
3a,qeHCTBOBaTb 3aK3i±iHpoBaHHyio Bepcmo OTBeTa. flnn npoBepKH HfleHTHHHOCTH 
MHcjDopMapHM ncnonb3yeTcn ETag (xslli CyiflHOCTH - Entity Tag). 


4xx 



KrmeHTCKHe oluh6kh. 


flaHHbiM Knacc coo6meHHi?i ncnonb3yeica cepBepoM, ecni/i oh pewi/in, hto 3anpoc 6bin 
OTnpaBJieH c oluh6koh. 

404 Not Found: caMbii/i pacnpocTpaHeHHbii/i OTBeT. 3 to 03HanaeT, hto pecypc He HaPifleH 
Ha cepBepe. 

400 Bad Request: 3anpoc 6bin cc|3opMnpoBaH HeBepHO. 

401 Unauthorized: ,qrm coBepweHi/m 3anpoca Hy>KHa ayTeHTi/icjDMKapi/ia. l/lHcjDopiviapi/m 
nepeflaeica nepe3 3aronoBOK Authorization. 

403 Forbidden: cepBep He OTKpbin flociyn k pecypcy. 

409 Conflict: cepBep He MoweTflo KOHpa o6pa6oTaTb 3anpoc, t.k. nbiTaeTca H3MeHHTb 
6onee HOByio Bepcmo pecypca. 3 to nacTO npoMcxoflirr npn PUT 3anpocax. 


5xx 

Oluh6kh ceoBeoa 

Pa,q KOflOB, KOTopbie ncnonb3yioTca ,qrm onpe,qeneHi/m oluh6kh cepBepa npi/i o6pa6oTKe 
3anpoca. 

500 Internal Server Error: caMbiPi pacnpocTpaHeHHbiPi BHyTpeHHaa oum6i<a cepBepa. 

501 Not Implemented: cepBep He noflqepwi/iBaeT 3anpaumBaei\/iyio cjDyHKpi/ioHanbHOCTb. 

503 Service Unavailable: 3to MO>KeT cnyHHTbca, ecrm Ha cepBepe npon30Lima oum6Ka htm 
oh neperpy>KeH. 06bNHO b stom cnynae, cepBep He OTBenaeT, a Bpeivm, .qaHHoe Ha OTBeT, 
HCTeKaeT. 


3aronoBKM 

llepePifleM k paccMOTpeHi/uo cneflytomero Ba>KHoro MOMeHTa — 3aronoBKM. Ohi/i 
ncnonb3yKDTca ,qrm nepeflanw cny>Ke6HOM HHcjDopiviapMM. 


3aronoBKH flermTca Ha 4 rpynnbi: 



• OcHOBHbie 3aronoBKH — o6a3aTenbHO BxnioHaioTCfl b nio6oe coo6meHne Knuema m 
cepBepa. 

• 3aronoBKn 3anpoca — mo>kho BCTpeTHTb TonbKO b 3anpocax ot xrmeHTa. 

• 3aronoBKn OTBeTa — mo>kho BCTpeTHTb TonbKO b OTBeTax ot cepBepa. 

• 3aronoBKn cymHOCTU — ormcbiBaioT cymHOCTb xa>xfloro coo6meHi/m (ivio>xeT 
OTHoembea xax x xnneHTy, Tax h x cepBepy). 

C noMoinbKD 3aronoBXOB mo>xho nepeflaBaTb i/irm nonynaTb o6iunpHbii?i cnexTp 
MHcjDopiviapHM m napaMeTpoB, xoTopbie MoryT oxa3aTbca none3HbiMi/i b pemeHnn MHomx 
3a,qaH. Bee 3aronoBxn no,qpo6HO onncaHbi b cnepucjDHxapnn RFC(ccbinxa b xoHpe 
pa3,qena). OflHaxo mo>xho BBOfli/iTb cboh, Tonbxo Hy>XHO cnefli/iTb 3a TeM, HTo6bi He 
B03HHxano ,qy6nnpoBaHH?i, i/iHane B03M0>XHbi oluh6xh. Bot ocHOBHbie (o6mne) 3aronoBxn, 
xoTopbie BCTpeHaKDTca h b 3anpocax h b OTBeTax: 

• Cache-Control — napaivieTpbi ynpaBneHi/m xaLunpoBaHneM. 

• Connection — i/iHcjDopiviapi/m o coefli/meHi/m. 

• Date — flaTa co3,qaHi/m coo6meHi/m. 

• Pragma — cnei4Hc(3HHecxne onpHH ,qrm BbinormeHi/m. 

• Transfer-Encoding — nepeneHb xofli/ipoBox, npmvieHeHHbix ,qrm cjDopivmpoBaHi/m 
coo6meHH?i. 

• Upgrade — nepeneHb npoToxonoB, c xoTopbiMH MO>xeT pa6oTaTb xrmeHT. CepBep 
yxa3biBaeT ofli/iH. 

• Via — MCTopi/m npoxo>x,qeHH?i 3anpoca nepe3 npoxcn cepBepa, c yxa3aHneM BepcHH 
npoToxona. 


PaccMompuM npuMep: 


3anpoc: 

GET /index.php HTTP/1.1 
Host: example.com 



User-Agent: Mozilla/5.0 (XII; U; Linux i686; ru; rv:1.9b5) Gecko/2008050509 Firefox/3.0b5 
Accept: text/html 
Connection: close 


llepBaa CTpoKa — sto cnpoKa 3anpoca, ocTanbHbie — 3aronoBKn; Teno coo6meHi/m 
OTcyTCTByeT 


OTBeT: 

HTTP/1.0 200 OK 
Server: nginx/0.6.31 
Content-Language: ru 
Content-Type: text/html; charset=utf-8 
Content-Length: 1234 
Connection: close 

... CAMA HTML-CTPAH1/I14A ... 


KaK m nto6oPi flpyroi/i npoTOKon, HTTP ciporo pemaMeHTupyeica cnepMcjDi/iKapi/iei/t. 
03HaKOMHTbca c Hefi mo>kho 3,qecb: https://tools.ietf.org/html/rfc2616 


7.2. l/lHCTpyivieHTbi pa3pa6oTHMKOB 

CymecTByeT MHO>KecTBO HHCTpyivieHTOB ,qrm MOHi/iTopi/mra HTTP TpacjDi/iKa, Hanpmviep 
Chrome Developers Tools, Firebug, Tamper Data. PaccMOTpnM BKpame, KaKne 
bo3mo>khoctm ohh npeflocTaBrmioT Ha npmviepe Mozilla Firebug h Tamper Data. 


Firebug 




Ofll/IH KflHK MbILUM H nepefl BaMM OTKpoeTCa noriHbM Ha6op MOLUHeMLUHX MHCTpyMeHTOB 
Firebug. Firebug ABrmeTca pacwnpeHneM (Add-on) flna Firefox. 


Firebug npeflocTaBJiaeT Maccy B03M0>KH0CTei/i flna Be6-pa3pa6oTHHKa: 

• B03M0>KH0CTb Haw™ nHcJoopiviapnio o mo6oivi aneMeHTe; 

• pe,qaKTnpoBaTb HTML-koa n npocMaTpnBaTb pe 3 yribTaTbi peflaKTnpoBam/m b 
6pay3epe; 

• KonnpoBaTb pa3nnHHbie acneKTbi aneivieHTa b 6 ycjoep o 6 MeHa, BKmoHaa 
HTML-cjDparMeHT; 

• 1 /iHcneKTnpoBaTb mo 6 oi/i CSS cjoaFin; 

• noKa3biBaTb npaBnna CSS, KOTopbie pa 6 oTaioT b KacKafle, onpeflerma CTnnb 
xa>Kfloro aneMeHTa 

• peflaKTnpoBaTb CSS n npocMaTpnBaTb pe 3 ynbTaTbi pe,qaKTnpoBaHns b 6 pay 3 epe; 

• coflep>KHT nonHbM cnoBapb KmoneBbix chob CSS b naivmTi/i; 

• BKfiKDHaeT b ce 6 a MOLqHbiM javascript OTnaflHUK; 

• nivieeT KoiviaHflHyio cipoxy ,qrm javascript, npeflocTaBrmeT Ha 6 op MomHbix cjoyi-iKpni/i 
nornpoBam/m; 

• flaeT fleTann 3 npoBaHHyio none 3 Hyio nHcjoopMapnio 06 oiun 6 Kax b Javascript, CSS n 
XML; 

• no3BormeT 6bicTpo HaxoflnTb Hy>KHbie DOM-o6'beKTbi n peflaKTnpoBaTb nx. 


flrm OTKpbuns nHCTpyMeHTOB pa3pa6oTHHKa xax Mozilla Firefox Tax n b Chrome flociaTOHHO 
KOM6nHapnn KnaBniu Ctrl+Shift+I. Taioxe mo>kho OTKpbiTb nepe3 Bbinaflaroinee Memo 
6pay3epa. 



^ © ft https://www.google.com.ua 
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Gmail 3o6pa>KeHHH 
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Inspector Console Debugger Style Editor Performance Memory Network DOM 

+ I Q. Search HTML 


<!DOCTYPE html> 

html itemacope=' 
* <headx, head 


—"http://schema.org/WebPage" lai 


clas3="hp vasq onload= try{if(! 


► <div " viewport" clas3="ctr-p"><'div> 

<script ;r-=" /x~is/ /is/k=XT3 ■ s .uk. PD04AV8EmM3 ■ 0/m=3y2d, sy2r, 


e. qpMDGA/ rt—~j/d—O/t-zcms 


/rs=ACT90oHQdQeG5vpKypvrtueCyhvPmK7BAQ " ! 

</body> 

:/html> 


body #gsr.hp.vasq 


IS >= £> 0 liiUU 


Rules Computed Animations Fonts 

| [ SF Filter Styles _ 

element { 


{ 


body, html 

font-size: small; 

} 

body { 

► background: #fff; 

color: • *222; 

) 

body, td, a, p, .h { 

font-fa m ily: arial,se 

} 

html, body { 

height: 100%; 


inline • 
inline:! 


Tamper Data 

Tamper Data 3to Taioxe paciunpeHne 6pay3epa Mozilla Firefox .qua npocMOTpa n 
n3MeHeHHfl HTTP/HTTPS-3aronoBKOB. Tamper Data — OneHb none3Hbii/i nnari/m, KOTopbii/i 
npnroflMTca, xax pa3pa6oTHHKaM, Tax n TecTwpoBLUMKaM. Oh no3BormeT BaM 
aHann3npoBaTb Bee HTTP 3anpocbi KOTopbie npoieKaioT Mewqy BaMH h cepBepoM. Ho 
caMoe rnaBHoe, Bbi MO>Keie nerKO h npocro peflaKTi/ipoBaTb nto6oH nocnaHHbiPi 3aronoBOK. 
3 tot xopoiiiHPi cnoco6 nonyHWTb bckd MHcjDopMaqmo o tom, xax B3anMOflePicTByeT KnweHT h 
cepBep h npoBecTH aHann3 Ha BHeflpeHHe cbohx 3anpocoB i/t BbiaBi/rrb ya3BMMOCTH. 
HanpHMep flna TecTi/ipoBaHi/m caHTOB Ha npeflMeT cna6oro MexaHH3Ma cJoMnbTpaqi/iw 
BxoflHbix napaMeTpoB. 


7.3. Selenium 

Selenium - 3to MHCTPVMeHT arm aBTOMaTi/i3i/ipoBaHHoro vnpaBneHi/m 6pav3epaMH. 

Han6onee nonyrmpHon o6nacTbio npi/iMeHeH^m Selenium aBnaeica aBTOMa™3api/m 
TecTHpoBaHHa Be6-npnno>KeHHH. OflHaKO c ero noMombio mo>kho aBTOMaTH3npoBaTb 
mo6bie flpyme pyTHHHbie qei/icTBi/m, BbinormaeMbie nepe3 6pay3ep. 









Pa3pa6oTKa Selenium noADepwi/maeTca npon3BO,qnTenaMH nonyrmpHbix 6pay3epoB. 

Ohh aflanTHpytoT 6pay3epbi ,qrm 6onee TecHow HHTerpapnn c hum, a HHorfla flawe 
peann3ytoT BCTpoeHHyio nofl,qep>KKy Selenium b 6pay3epe. Oh RBrmeTca peHTpanbHbiM 
KOMnoHeHTOM penoro pnfla flpyrmx 1 /mcTpyMeHTOB h cjDpeHMBopKOB aBTOMaTH3apnn. 
rioflflep>KHBaeT flecKTonHbie h Mo6nnbHbie 6pay3epbi. Selenium no3BormeT pa3pa6aTbiBaTb 
cpeHapHH aBTOMaTH3apnn npaKTHHecKH Ha nio6oM fl3biKe nporpaMMinpoBaHi/m. 

Selenium - 3to npoeKT, b paMKax KOToporo pa3pa6aTbiBaeTCR cepi/m 
nporpaMMHbix npoflyKTOB c OTKpbiTbiM HcxoflHbiM KOflOM (open source). 


Kaxafl MacTb Selenium Hyxona BaM? 



Ecnu Bhi xomume cdenamb: 

■ He6ojibLUOM C4eHapnii ana 6bicrporo aBTOM3TM3MpoBaHHoro BocnpoM3BefleHMR 6ara, 

■ BcnoMoraTenbHbm CKpMnTflna BbinonHeHMR OTflenbHbix pyrMHHbix AeiicTBMM npii pyuHOM TecTHposaHWH. 


BaM HyxeH Selenium IDE - paciuiipeHiie 6pay3epa Firefox. KOTopoe no3BonaeT 3anncbiB3Tb m Bocnpoii3BOfliiTb 
fleiicTBHB nonb30Baiena b 6pay3epe 



Ecnu BaM mpebyemca paspabomam t>; 

■ Hafle>KHbiM (jjpeiiMBopK aBTOMaTM 3341111 cnoco 6 Hbiii pa 6 oTaTb c nio6biM 6pay3epoM. 

■ 6onbiuoii TecTOBbifi Ha6op, BKnioHaioinMM tectbi c flociaTOHHO cookhom norHKoii nosefleHMR 11 npoBepoK, 


BaM HyxceH Selenium WebDriver - Ha6op 6n6nHOTeK ana pasmiMHbix r3wkob nporpaMMiipoBaHiia, 
no3BonaK)L4MX ynpaBnBTb 6pay3epoM H3 nporpaMMbi. HaniicaHHoii Ha stom R3biKe nporpaMMHpoBaHiiR 



npeflLuecTBeHHMKOM Selenium WebDriver RBnaeTca MHCTpyMeHT Selenium RC, KOTopwii b Hacroamee Bpenia 
HMeeT cTaiyc "3aMopo>KeHHoro" 11 b aanbHeiiujeM pa3BMBaTbca He 6yaet 

riosTOMy. ecnu Bbi eu<e npodonxtaeme ucnonb3oeamb Selenium RC. pexoMendyeM BaM paccMompemb 
eapuanmbi Muzpauuu Ha Selenium WebDriver 



Ecnu BaM neobxoduMo: 

■ 3anycKaTb TecTbi yaaneHHo Ha pa3Hbix MaiuiiHax c pa3HbiMii onepaqiiOHHbiMii cMCTeMaivm m 6pay3epaMii 

■ opraHii30Batb TecTOBbiii cteHfl flna BbinonHeHMR 6onbiuoro KommecrBa tecTOB. 


BaM HVJxeH Selenium Server - oh Mox<eT npiiHHMaTb KOMaHflbi c yaaneHHOii MaujiiHbi, rae pa6oTaeT cueHapuii 
3BT0MaTii3a4nii, h iicnonHRTb iix b 6pay3epe HecKonbKo cepeepoB Selenium Moryr o6pa30BbiBaTb 
pacnpefleneHHyw ceTb KOTopaa Ha3biBaeTca Selenium Grid mo no3BonaeT nerKO MacujTa6MpoBaTb CTeHfl 
3BT0M3TM334MM- 


Selenium IDE (Integrated Development Environment - BCTpoeHHan cpefla 
pa3pa6oTKn): unarm k 6pay3epy Firefox, KOTopbiPi MO>xeT 3anncbiBaTb flewcTBHR 
nonb30BaTenn, Bocnpon3BOflHTb hx, a Taioxe reHepi/ipoBaTb xofl flnn WebDriver v\nv\ 
Selenium RC, b kotopom BbinormaioTca Te >xe caMbie .qePicTBi/m. B o6meM, sto 
«Selenium-peKopflep». 

Selenium IDE peflKO,HO Bee >xe ncnonb3yeTcn xax caMOCTORTenbHbiPi npoflyKT, 6e3 
npeo6pa30BaHxm 3anncaHHbix cpeHapweB b nporpaMMHbiPi xofl. 3to, KOHeHHO, He 
no3BormeT pa3pa6aTbiBaTb flocTaTOHHO cno>KHbie TecTOBbie Ha6opbi, ho HHorfla XBaTaeT h 
npocTbix HHHePiHbix cpeHapHeB. 












ycrraHOBKa Selenium IDE 


3anycKaeM Firefox, 3axo,qnM Ha earn http://seleniumhq.org/download/ h .qanee Bee 
no HHCTpyKqHH: 



Kax TonbKO cJoaPin 3arpy3mca, Ha>xmviaeM «yciaHOBHTb» h flo^HflaeMca nonHoi/i 
ycTaHOBKH nnan/ma: 


Software Installation ] 


Install add-ons only from authors whom you trust. 

Malicious software can damage your computer or violate your privacy. 


You have asked to install the following item: 





















































Ilocne 3aBepLueHi/m ycTaHOBKH nepe3arpy>KaeM 6pay3ep 1/1 Ha stom npopecc 
ydaHOBKH 3aKaHHHBaeTca: 



MTo6bi 3anycTHTb Selenium IDE, npodo Bbi6epnTe ero H3 MeHto 
“1/lHCTpyMeHTbi” 6pay3epa Firefox 

flonoriHeHHe OTKpoeT nycroe okho, npeflHa3HaHeHHoe ,qrm peflaKTi/ipoBaHi/m 
TecTOBbix cpeHapneB ; a Taioxe MeHto ,qrm hx 3arpy3KH v\nv\ coxpaHeHi/m. 


















HanHeM aBTOMaTH3npoBaTb TecT. EcTb HecKonbKO BapnaHTOB: 

• AKTnBnpoBaTb 3anncb Tecia. B flamnoM cnynae Bee nonb30BaienbCKne .qei/icTBi/m b 
6pay3epe 6yqyT 3anncaHbi, 3aieM nx mo>kho 6yqeT OTpe,qaKTnpoBaTb. flrm ciapia 
TecTa Hy>KHO Ha>KaTb Ha KHonxy “Record”; 

• rincaTb TecT “pyKaMi/i”, T.e. 3aHocnTb Bee KOMaHflbi caMOdoaTenbHO. . 

EciecTBeHHO, 6onee yqo6HO ncnonb30BaTb nepBbin Bapi/iaHT 3anncn TecTOB - 
6bicipo 3anncaTb ocHOBHbie flei/icTBHa, a 3aTeM TonbKO OTpeflaKTnpoBaTb TecT, ,qo6aBHB 
npoBepKH h flonoriHHTenbHbie warn. 

IDE npeflocTaBrmeT flBa Bn,qa OTo6pa>KeHi/m HanncaHHbix KOMaHfl: Table n 
Source. y,qo6Hee pa3pa6aTbiBaTb TecTbi b Bn,qe Table, noaTOMy aKTnBnpyeM flaHHbin 
bha OTo6pa>KeHna, Ha>KaB Ha BKnaflKy Table, KOTopaa HaxoflWTca no,q 3eneHbiMn 
KHonKaMn 3anycxa Tecia; 

l1po6yeM flo6aBHTb HOByio KOMaHfly. Hy>KHO Bbi6paTb b KOHTeKCTHOM MeHto 
KOMaHfly Insert new command; 
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File Edit Actions Options Help 
Base URL http://allo.ua/ 

ff 5t s '° w ►- 


(0 O 



Runs: 0 

Failures: 0 


Table Source 


Command 

Target 


Value 


open 



> 




assertTitle 

Cut 

Ctrl+X 



clickAndWait 

Copy 

Ctrl+C 



assertTitle 

Paste 

Ctrl+V 


_ 

clickAndWait 

Delete 

Del 



assertTitle 

Insert New Command 



clickAndWait 

Insert New Comment 



assertTitle 

Clear All 




click 





open 

assertTitle 

Toggle Breakpoint 

B 



Set / Clear Start Point 

S 



clickAndWait 

Execute this command 

X 



assertTitle 

Baina xopsuHa 



type 

name=howl37082 


2 


clickAndWait_ 

css=snan.buttl_ 


▼ 


Command 

open 


* 

Target 

http://veliki.com.ua/ 

Select 


Find 


Value 


Log Reference UI-Element Rollup 

open(url) 

Arguments: 

• url - the URL to open; may be relative or absolute 

Opens an URL in the test frame. This accepts both relative and absolute URLs. The "open" command waits for the page to load before proceeding, ie. 
the "AndWait" suffix is implicit. Note: The URL must be on the same domain as the runner HTML due to security restrictions in the browser (Same 
Origin Policy). If you need to open an URL on another domain, use the Selenium Server to start a new browser session on that domain. 


06paTHTe BHHMaHHe Ha cnenvi-oiUHe (±>vhklihh: 

• B none Command pa6oTaeT cjDi/mbTp no Ha3Bam/iio KOMaHflbi, T.e. mo>kho BBOfli/iTb 
MMn KOMaHflbi, h BaM 6yflyT BbiBOflHTcn KOMaHflbi HaHHHaioiflHecn Ha BBefleHHoe 
3HaneHne. 3 to 3HaHmenbHO ycKopneT noncK KOMaHfl. 

• CnpaBa ot nona Target ecTb KHonKa Find - c noMoiflbio flaHHoPi KHonKH mo>kho 
npoBepnTb noKaTopbi npH HanHcaHHH TecTOB (Haxofli/iT nw Selenium yKa3aHHbiPi 
noKaTop). ripn Ha>Kainn Ha Hee, eonn aneMeHT Ha cipaHHfle HaPifleH, - oh 6yfleT 
BbiflennTbcn >KenTbiM flBeTOM, eonn He HaPifleH - to b nore yBHflme oiun6Ky. 
rioMHHTe, hto flaHHan KHonKa HifleT TonbKO noKaTopbi. 

• flnn Toro, HTo6bi y3HaTb pa6oTaeT nv\ KOMaHfla, He o6n3aTenbHO 3anycKaTb TecT 
noriHOCTbio, flocTaTOHHO flBa>Kflbi Ha>KaTb Ha mma KOMaHflbi b Ta6nnfle - 
BbinonHHTcn TonbKO yKa3aHHan KOMaHfla. 

• ripn HanMCaHHH TecTOB MO>KHO HCnonb30BaTb KOMaHflbi H3 KOHTeKCTHOrO MeHIO 
6pay3epa Ha npoBepneMoPi cipaHHfle, hto 3HaHHTenbHO ycKopneT npopecc 

















































co3,qaHi/ifl TecTOB. HanpHMep, Bbi MO>Keie Bbi6paTb nio6oH aneMeHT CTpaHHflbi, 
Bbi3BaTb ,qna Hero KOHTeKCTHoe MeHKD h Bbi6paTb flocTynHyio KOMaHfly flnn flaHHoro 
aneMeHTa. flaHHoe flei/icTBHe 3anHLueTcn b TecT h 3aieM 6yqeT flocTyrmo flnn 
peflaKTHpoBaHHa. 

• B Log xpaHsrrcfl flaHHbie o 3anycKe TecTa (nornpoBaHHe). 

• B Reference npeflocTaBnneTcn cnpaBOHHan HHcjDopMaflHn o Bbi3biBaeMOH KOMaHfle. 

• Mo>kho ycTaHaBJiHBaTb flnn KOMaHfl breakpoint - TOHKy ociaHOBa. CMOTpeTb b 
KOHT eKCTHOM MeHHD IDE flPfl Bbl6paHHOH KOMaHflbl. 

• ripHMenaHHe 8. I1pn HanncaHHH TecTOB He 3a6biBaeM BCTaBnnTb KOMMeHTapnn. flnn 
aToro b IDE Bbi3biBaeM KOHTeKCTHoe MeHio h Bbi6npaeM Insert New Comment. 

3aTeM b none ‘Command’ bhochm KOMMeHTapwi/i k TecTy. 


KoMaHflbi Selenium 

B Selenium cyiflecTByeT ipn Tuna KOMaHfl: 

• JHeHCTBHn - c(DyHKUH0HanbH0e flei/icTBHe Hafl TecTHpyeMbiM Be6-npnno>KeHneM b 
6pay3epe. HanpHMep, 3anonHeHne nonei/i, HawaTHe Ha KHonxy h flpyrne; 

• flpoBepKH - BbinonHeHHe npoBepoK Ha TecTHpyeMOH CTpaHHfle. HanpHMep, 
npoBepKa Toro, hto onpefleneHHoe none cjDopMbi HMeeT yKa3aHHoe 3HaneHne, hph 
npoBepKa 3aronoBKa OKHa; 

• 0>KHflaHHSR - opraHH3apn?i KaK, CKonbKO h Kaxoe co6bune Selenium 6yqeT 
flo>KHflaTbc?i (o>KHflaHH5i 3arpy3KH CTpaHHflbi, ajax h T.fl.). 


fleMCTBMR (actions) 


Ha6op flePicTBHH b Selenium flocTaTOHHO nrnpoK, ocHOBHbie fleHCTBHn: 

• open - OTKpbiTb CTpaHHpy b 6pay3epe no onpefleneHHOMy aflpecy. 

CHHTaKCHC KOMaHflbl - Open(string url). 

llpuMep ucnonb3oeaHun - selenium.Open(" http://blogs.loqicsoftware.net/aa/ "); 

• click - npon3BecTH HawaTHe no aneMeHTy CTpaHHflbi. 

CHHTaKCHC KOMaHflbl - Click(string locator). 

llpuMep ucnonb3oeaHun - selenium. ClickfLoginButton"). 

• type - BBecTH 3HaneHHe b TeKCTOBoe none CTpaHHflbi. 

CHHTaKCHC KOMaHflbl - Type(string locator, string value). 
llpuMep ucnonb3oeaHU!3 - selenium.Type("id_TextField_1", "test"); 

• select - Bbi6paTb 3HaneHHe H3 Bbinaflaioiflero cnncKa. 

CHHTaKCHC KOMaHflbl - Select(string selectLocator, string optionLocator). 

llpuMep ucnojib3oeaHU!3 - selenium.select (TimeEntryTaskList, "Activityl"). B KanecTBe 
onflHH flriH Bbi6opa aneMeHTa mo>kho ncnonb30BaTb cneflyioiflHe noKaTopbi: label, value, id, 






index. I1pn ncnonb30BaHHH noKaTopa label flnn optionLocator, mo>kho ncxaTb aneMeHT no 
HacTHHHOMy coBnafleHHKD label=regexp:Locator; 


• selectWindow - nepeKmoHHTb cjDOKyc Ha flpyroe okho. 
CHHTaKCHC KOMaHflbi - SelectWindow(string windowlD). 

llpuMep ucnonb3oeaHUH - selenium.selectWindow("id_dashboard"); 

• getTitle - B03BpaiflaeT Title flnn TeKymew CTpaHHflbi. 
CHHTaKCHC KOMaHflbi - GetTitle(). 

llpuMep ucnonb3oeaHun - selenium.GetTitle(); 

• getValue - B03BpaiflaeT 3HaneHne aneMeHTa CTpaHHflbi. 
CHHTaKCHC KOMaHflbi - GetValue(string locator). 

llpuMep ucnonb3oeaHUH - selenium.GetValue("id_TextBox1"); 

• goBack - BepHyTbcn Ha npeflbiflymyio CTpaHHfly. 

CHHTaKCHC KOMaHflbi - GoBack(). 

llpuMep ucnonb3oeaHU!3 - selenium.GoBack(); 

• close - 3aKpbiTb TeKymee okho. 

CHHTaKCHC KOMaHflbi - Close(). 

llpuMep ucnonb3oeaHun - selenium.Close(). 


JlOKaTOpbl 

ripn Hcnonb30BaHHH KOMaHfl Selenium, cnepBa ctoht HayHHTcn pa6oTaTb c noKaTopaMH. 

JloKaTop (locator) - 3 to CTpoKa, yHHKanbHO HfleHTHcjDHflnpyioLflan 
aneMeHT Be6-CTpaHHflbi. To ecTb to, c noMoiflbio Hero HiflyTcn aneMeHTbi Ha CTpaHHfle. 
flnn Toro, HTo6bi BbinonHHTb flencTBHe Ha CTpaHHfle Selenium, Heo6xoflHMO 3HaTb, c KaKHM 
aneMeHTOM Ha CTpaHHfle eMy Hy>KHO BbinonHHTb Tpe6yeMoe flencTBHe. flnn aToro h cny>KaT 
noKaTopbi. ripaKTHHecKH flnn Bcex KOMaHfl nepBbiM napaMeTpoM HfleT HMeHHO noKaTop, 
noaTOMy ctoht cpa3y yHHTbcn npaBHnbHO nofl6npaTb noKaTopbi. 

Tnnbi JioKaTopoB b Selenium: 

• id- b KanecTBe noKaTopa Hcnonb3yeTcn aTpn6yT id (yHHKanbHbin HfleHTHcjDHKaTop) 
aneMeHTa CTpaHHflbi; 

• name - b KanecTBe noKaTopa ncnonb3yeTcn aTpn6yT name aneMeHTa CTpaHHflbi; 

• identifier - Hcnonb3yeTcn aTpn6yT id aneMeHTa, ecnn no id aneMeHT He HanfleH to 
noHCK 6yfleT BecTHCb no aTpn6yTy name; 

• dom - noHCK aneMeHTa nponcxoflHT no DOM Bbipa>KeHHio; 

• xpath - Hcnonb3yeTcn flnn noncKa aneMeHTa no XPath Bbipa>KeHHio; 

• link - noHCK ccbinoK c yKa3aHHbiM tckctom; 

• css - flaHHbiH Tnn noKaTopoB ocHOBaH Ha onncaHHnx Ta6nnfl CTHnen (CSS). 



flpoBepKM (checks) 


llpoBepKH oflHa H3 maBHbix cocTaBnnioLflHX npn HanncaHnn 

Tecia. B Selenium IDE BbiflenneTcn flBa Tuna npoBepox- assert h verify. Pa3nnHne 
Me>Kfly hhmh 3aKmoHaeTcn b tom, hto ecnn TecT “naflei” npn BbinonHeHHH 
npoBepKH assert, to TecT npexpamaeT cbokd pa6oTy n noMenaeTcn xax failed. A ecnn 
He BbinoriH?ieTCfl npoBepKa verify, to TecT otmotht flaHHyio npoBepxy xax failed, ho 
npoflon>KHT cbokd pa6oTy. 

B Selenium RC HMeHa KOMaHfl-npoBepoK HeMHoro OTnHHaioTcn, HeTy fleneHHn npoBepox Ha 
assert h verify, Bbi30B npoBepKH HaHHHaeTcn c Is. 

HanpuMep, KOMaHfla b Selenium RC - lsElementPresent(string locator), b Selenium IDE 
.qaHHaa KOMaHfla 6y,qeT HMeTb cneflyioLflHH bha verifyElementPresent (locator). 

Ha6op npoBepox b Selenium Taioxe flocTaTOHHO iunpoK. KoMaHflbi, npeflCTaBneHHbie flnn 
Selenium IDE: 

• verifyLocation / assertLocation - npoBepHTb aflpec TeKyLflei/i CTpaHHflbi. 

Ci/iHTaKCHC KOMaHflbi - verifyLocation(URL); 

• verifyTitle / assertTitle - npoBepHTb 3HaneHne Title CTpaHHflbi. 

CnHTaKonc KoMaHflbi - verifyTitle (Title); 

• verifyValue / assertValue - npoBepHTb 3HaneHne aneMeHTa CTpaHHflbi. 

Ci/iHTaKCHC KoMaHflbi - verifyValue (locator, value); 

• verifyTextPresent / assertTextPresent - npoBepHTb, hto CTpaHHfla coflep>KHT 
yKa3aHHbiM b KOMaHfle TeKCT. 

Ci/iHTaKcnc KoMaHflbi - verifyTextPresent (value); 

• verifyElementPresent / assertElementPresent - npoBepHTb, ecTb nv\ Ha CTpaHHfle 
yKa3aHHbii?i aneMeHT. 

CnHTaKonc KoMaHflbi - verifyElementPresent (locator). 


ODKkiAaHkifl (wait) 

ripM BbinOTIHeHHH HeKOTOpbIX KOMaHfl, Heo6xOflHMO flODKHflaTbCfl 3arpy3KH CTpaHHflbi, HTIH 
ee onpefleneHHbix aneMeHTOB. flna aToro npeflHa3HaneHbi KOMaHflbi-o>KHflaHHn. 

• WaitForCondition - o>KHflaHne BbinonHeHHn onpefleneHHoro co6biTna Ha CTpaHHfle, 
yKa3aHHoro b napaMeTpe script (HanpuMep, 3arpy3Ka onpefleneHHoro aneMeHTa 
CTpaHHflbi, nnn CTpaHHflbi b penoM). 

Ci/iHTaKcnc KoMaHflbi - WaitForCondition(string script, string timeout); 

• WaitForFrameToLoad - >KfleT 3arpy3KH cjDpei/iMa Ha CTpaHHfle yKa3aHHoe 
KOnHHeCTBO BpeMeHH. 

Ci/iHTaKCHC KoMaHflbi - WaitForFrameToLoad(string frameAddress, string timeout); 

• WaitForPageToLoad - >KfleT 3arpy3KH CTpaHHflbi yKa3aHHoe KonnnecTBO BpeMeHH. 
Chht3kchc KoMaHflbi - WaitForPageToLoad(string timeout); 



WaitForPopUp -wfleT noaBnem/m PopUp aneivieHTa CTpaHupbi yKa3aHHoe 
KOJlHHeCTBO BpeMeHM. 

CHHTaKcuc KOMaHflbi - WaitForPopUp(string windowlD, string timeout). 



flonormeH i/m 

Hn6ynoH 

3a,qaHMe: wcnonb3ya pa36neHwe Ha Knaccbi 3KBMBaneHTHOCTH h aHann3 rpaHi/NHbix 
3HaneHnPi npoTecTHpoBaTb KanbKyrmTop ckhaok : 

http://www.nibulon.com/data/zakupivlva-silgospprodukcii/kalkulvator-znizhok.html 

Bee Heo6xo,qMMbie Tpe6oBaHi/m k KanbKynaTopy oni/icaHbi BHH3y CTpaHi/ipbi - Kame 
3HaneHna ,qrm «a khx KyribTyp aBrmioTCfl 6a3HCHbiMH, no KaKoi/i <£opMyne paccnwTbiBaeTca 
CKMflKa. Onpe,qennTb, KaKwe 6y,qyT Knaccbi aKBHBaneHTHOCTH h rpaHHHHbie 3HaHeHi/m, h Ha 
0CH0B3HHH 3Toro npoTecTHpoBaTb KanbKyrmTop. 

flonoriHHTenbHO npoTecTHpoBaTb noKann3ai_tmo. 

HaPifleHHbie flecjDeKTbi oni/icaTb b fl>Knpe. 


Helloworld 


3a,qaHne: Hanncaib netcm/icT, npoTecTHpoBaTb nporpaMMy h ocjDopMHTb HaPifleHHbie 
,qec}DeKTbi b fl>Knpe. 

CcbinKa flrm CKaHHBaHHFi http://skillup.com.ua/files/server.zip 

OnncaHne nporpaMMbi: llporpaMMa peann30BaHa Kate MHoronoTOHHbii/i cepBep no,q 
Windows ,qrm o6pa6oTKH 3anpocoB «nneHTOB no TCP/IP. llapaMeTpbi 3anycka: 

helloworld.exe [port] 

OyHKpHOHanbHbie Tpe6oBaHi/m: 

• no yMonnaHHKD cepBep cnytuaeT Ha nopTy 4010. 

• [port] - KBa,qpaTHbie cko6kh roBopaT o tom, hto napaMeTp He o6a3aTeneH. Ecni/i 
napaMeip He yka3aTb, cepBep 6yqeT cnywaTb no yMonnaHmo nopT 4010. Ecoh 
yka3aTb nio6oH .qpyroi/i - 6yqeT cnytuaTb yKa3aHHbii/i (econ oh He 3aH?rr). 

• npH noflKnioHeHHH KOHeHTa (mo6aa nporpaMMa) Ha cnytuaioLUHi/i nopT, cepBep 
nmueT b nor, hto CBfl3b c KnweHTOM ycTaHOBfieHa. 




• Ecrm KriHeHT OTnpaBnneT 3anpoc (o,qnH 6 ai?iT - nio 6 oe 3HaneHne), nocne Hero 
nporpaMMa cpa3y >Ke npucbinaeT b otbgt TecT «Hello, World» n 3aKpbiBaeT 
coeflUHeHne (nnmeT 06 stom b nor). 

• nporpaMMa npuHUMaeT ,qo 5 oflHOBpeMeHHbix noflKnioHeHHH KnneHTOB. 

• TaMMayT o>KH,qaHi/m 3anpoca KrineHTa Ha nocne yciaHOBKM coeflHHeHHn - 20 ceK, 
nocne HCTeneHi/m Tai/iMayTa nporpaMMa 3aKpbiBaeT coeflUHeHne 


HecjDyHKpHOHanbHbie Tpe6oBaHnn: 

• BbicoKan CKopocTb o 6 pa 6 oTKH 3anpocoB KnneHTOB. 

• Ha,qe>KHOCTb, CTa 6 nnbHOCTb pa 6 oTbi. 


3a,qaHa: 06Hapy>KHTb oluh6kh b nporpaMMe Hello World 2000 


npoBep?iTb pa6oTy npnno>KeHi/m Helloworld 6yqeM c noMombio nporpaMMbi telnet. Telnet - 
ceTeBOH npoTOKon flnn peann3apnn TeKCTOBoro HHTepcf)ei/ica no ceTM. 

Kax noflKntoHHTbca k cepBepy m ompaBHTb .qaHHbie: 

1. BKntoHHTb telnet b Windows: nycK —> naHenb ynpaBneHi/in —* nporpaMMbi m 
KOM noHeHTbi —> BKfiKDHeHHe nni/i OTKnioHeHHe KOMnoHeHTOB windows —> 
KnHem Telnet (cTaBi/iM ranonxy) —> ok. 

2. flrm 3anycKa: OTKpbiTb KOMaHflHyio CTpoKy: Win+R —> cmd —> OK 

3. B KOMaHflHOH CTpoKe BBecTM telnet localhost 4010. 3ja KOMaHfla OTKpoeT 
coeflUHeHne Me>K,qy KnneHTOM h cepBepoM, KOTopbii/i Haxofli/iTcn Ha tom >xe 
KOMnbKDTepe hto h Kni/ieHT (localhost), Ha nopTy 4010. Ecni/i >xe cepBep 6yqeT 
HaxoflHTbca Ha flpyroH ManiHHe, BMecTO localhost Heo6xoflHMO 6yfleT BBecTH 
IP-aflpec cepBepa. 


4. nocne aioro Hy>KHO npoBepHTb nor cepBepa. TaM Bbi yBHflme, hto KnHeHT 1 
noflKnioHHncn. 



5. Ilocne aToro BBecTM jikd6om cuMBon b OKHe Knuema - T.e. OTnpaBWTb 
nHcjDopMapmo Ha cepBep. 


6. CepBep OTBenaeT “Hello World!” 1/1 3aKpbiBaeT coefli/meHi/ie. CooTBeTCTBeHHO, 
KfiHeHT BbiHfleT H3 nporpaMMbi telnet o6paTHO b KOMaHflHyio CTpoKy. 

flrm Toro, HTo6bi nocMOTpeTb KaKHe coeflMHeHi/m (coKeTbi) OTKpbiTbi, ncnonb30BaTb 
KOMaHfly: 

» netstat -an 

flone3Hbie ccbiJiKM 


OnncaHne 

CcbixiKa 

llporpaMMa QALight 

httDs://drive.aooale.com/drive/u/1/folders/OBOAEkvOat8KYcklFTTNaaXdxR 

LJO 

Kypc TecTHpoBaHHe 

no 

httos://www. udemv.com/aa-software-testina-trainina-course/ 

0 TeCTMpOBaHMH 

htto://software-testina.ru/ 

noxoflHaa KHHra 
TeCTMpOBLUMKa (khm™ 
Ha pyccKOM) 

httos://habrahabr.ru/oost/184962/ 

IllKOna HaHHHaK3LL(HX 
TeCTMpOBLUHKOB 

htto://testbase.ru/ 

nOMOLUb 

TeCTMpOBLUHKy 

htto://aahelo.net/ 

TecTHpoBaHHe. 

OyHflaMeHTanbHaa 

Teopi/m 

httD://dou.ua/forums/toDic/13389/ 

Pairwise testing 

htto://forworktests.bloasoot.com/2013/11/Dairwise-testina.html 

Network, client-server 

httDs://habrahabr.ru/comDanv/htmlacademv/bloa/254825/ 

CLI 

httDs://technet.microsoft.com/en-us/librarv/bb490890.asDX 

HDhht TecTbi 

httD://rsdn.ora/article/testina/UnitTestina.xml 

HTTP CTaHflapT 

httDs://tools.ietf.ora/html/rfc2616 

OHnaMH xypcbi 

httos://www.edx.ora/courses 






























OHnai/iH Kypcbi 

https://www.coursera.ora/ 

YKpaHHCK m pecypc 

http://orometheus.ora.ua/ 

kbyneHMe Java 

http://iavarush.ru/ 


PeKOMeHflauMi/i Ha Bpeivm Kypca 1/1 flanee 

3a BpeMa Kypca >KenaienbHO nponecTb cneflyromne KHnrn: 

1) C. Kyni/iKOB “TecmpoBaHi/ie nporpaMMHoro o6ecneHem/m. Ba30BbiPi Kypc” 

http://svvatoslav.biz/software testing book/ 

2) C. KaHep “TecinpoBaHne nporpaMMHoro o6ecneHeHnn. OyHflaMeHTanbHbie KOHpenpHH 
MeHe,q>KMeHTa 6M3Hec-npnno>KeHHi/i” 

http://aniri.flatrate.ru/Readina/Kompiuternaia%20literatura/kaner testina.pdf 

3) P. Kan 6 epTC 0 H “BbicTpoe TecTwpoBaHwe” 

http://adm-lib.rU/books/2/bstroe testirovanie.pdf 

4) fl>K. YmraKep “KaK Tecn/ipyioT b Google” 

http://www.rulit.me/books/kak-testiruvut-v-gooale-read-365579-1.html 

TaioKe, >KenaTeribHO, Hai/fr h no,qpa6oTKy Ha nio6oM OTKpbiTOM npoeKTe, r,qe Bbi CMO>KeTe 
BHfleTb npopecc pa3pa6oTKH, h 3aB0flHTb HaPifleHHbie oluh6kh. l1o3>Ke Bbi CMO>KeTe stot 
O nbIT BHeCTH B CBOe pe3K3Me, HTO CyLLfeCTBeHHO nOBbICHT B3LUH LUaHCbl HaHTH pa60Ty 

flonoriHHTenbHO noHmaTb: 

1) 3. TaHeH 6 ayM “CoBpeMeHHbie onepapHOHHbie CHCTeMbi” 

2) 3. TaHeH 6 ayM “KoMnbioTepHbie ceTi/i” 

Muip TecTi/ipoBaHHn h pa3pa6oTKH nonoH npoTi/iBopenm/i. flrm H36e>KaHnn cnopoB no 
MHori/iM BonpocaM cymecTByeT CTaH,qapTH3ai4nn h cepincjDHKai4nn. OflHa H3 caMbix 
aBTopmeTHbix H3 hhx ISTQB. Ecni/i y Bac B03Hi/iKaioT npoTMBopeni/m i/mn coMHeHi/in no 
MaiepnanaM, peKOMeHflyeica nocemaTb rnoccapw/i: 

http://www.rstab.org/sertifikaciia/materialv/materialv-istab.html 

flaHHbie cepTHcjDHKaTbi Bee 6onee Bocipe6oBaHbi Ha pbiHKe KaK YKpai/iHbi TaK h 
eBponePicKHX CTpaH. 

Bbi MO>KeTe npotiTH Kypc no,qroTOBKW k cflane cepTHcjDHKaia b yne6H0M peHTpe SkillUp: 

http://skillup.ua/278-istgb-certification 

flnn 6onee rny6oKoro H3yneHnn aBT0MaTM3aijnn, h ocBoem/m npocf)eccnn QA automation 
Heo6xo,qnMO 3HaHne ochob nporpaMMHpoBaHHn h cnepnanbHbix HHCTpyMeHTOB. flrm aioro 
cymecTByioT cnepi/ianbHbie Kypcbi c npaKTi/iKyioini/iMi/i aBTOMaTH3aTopaMn: 

http://it.skillup.com.ua/kvrsu-avtomatizacii/ 
















